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A SMALL HYDRAULIC-FILL DAM BUILT BY THE 
ROLAND PARK CO., MD. 
By JOHN H. WALZL.* 

An interesting piece of work is being done by 
the Roland Park Co., of Baltimore, in connec- 
tion with its general scheme of hydraulic grading. 

A hill to be graded off and a valley filled called 
for the moving of 50,000 cu. yds. of earth. A dam 
“4 ft. in height and 400 ft. long was necessary 
to accomplish the work, and as it would have 
been an expensive operation to build a suffieient 
dam with horses and scrapers, it was decided by 
the writer, who served as engineer for the work, 
to build the dam by the hydraulic process. 

The earth was deposited along the face of the 
dam by means of flumes and was held in place 
by the use of 1 x 12-in. 


PERSONALS 


Consequent Poisoning 


THE APPLICATION OF THE RESERVOIR SYSTEM T9 
THE IMPROVEMENT OF THE OHIO RIVER. 


By CAPT. WM. D. CONNOR,* Corps of Engineers, 


The control of the flood waters of the Ohio 
River by means of reservoirs located along its 
headwaters is not a new proposition but it has 
recently been revived in connection with the 
popular demand for radical improvement of our 
inland waterways. 

As early as 1800 this system was advocated 
in England by Mr. Thomas Telford, C. E., for 
the improvenment of the River Severn, and in 
Our OWn country in 1849 Mr. Charles Ellet, Jr., 
submitted a paper to the Smithsonian Institution 
on proposed reservoirs at the headwaters of the 
Ohio. The subject was also studied and re- 


for the purpose of flood protection and regula- 
tion of the flow of the stream and it is simply a 
decision against its practicability that has 
heretofore prevented its use. The’ rivers of 
North America probably give as good types of 
naturally conserved rivers as can be found in 
the world. First and greatest of all these is the 
St. Lawrence River, which has for its storage 
basins the five great lakes; the next greatest 
is the Mackenzie River, which is conserved by 
Lakes Athabasca, Great Bear, Great Slave and 
hundreds of smailer 'akes; and then, conserved 
by Lakes Winnipegosis, Winnipeg and Manitoba, 
we have the Nelson, Severn and Albany rivers. 
The floods rising in the headwaters of the 
Saskatchewan pour into these’ lakes and are 
then stored and distributed gradually to the 

three rivers last men 


boards, 16 ft. long. These 
boards, set on edge, were 
held in _ position by 
stakes driven into the 
earth composing the fill. 
Each tier of boards was 
set so that they lapped, 
vertically, the former or 
lower tier by 2 ins., thus 
forming a backing for 
the earth and water to 
fill against. The stone, 
gravel, sand and other 
heavy material remained 
in the body of the dam, 
while the lighter ma- 
terial and muddy water 
flowed into the pond. 
Here the mud _ settled 
and clear water was 
discharged from the 
pond, it being very 
essential that no muddy 
water discharged 
into the adjacent 
stream. 


The dam was built ona 
slope of 2 to 1, without 
any trouble, except at one point, where the lower 
end of the dam ‘had been kept up with wheel- 
barrows in order that the pond might have a size 
sufficient to settle the water before discharging it. 
Here the soft mud accumulated in some quantity. 
When the flume was brought out to that point 
and the heavy material deposited on top of the 
soft, it caused the face of the dam to bulge, as 
shown in the photograph. No serious trouble re- 
sulted. As can be seen, the planking was carried 
on in the regular way and the bulged place was 
passed over without repair. 

It is to be noted that not a single nail was 
driven in the construction of the entire dam. 
When the work is finished the boards and stakes 
will be removed and the slope sodded. Mr. J. W. 
Bollman is Chief Engineer of the Roland Park 
Co. and the writer is engineer in charge of the 
hydraulic plant. 


HYDRAULIC-FILL 


*Care of the Roland Park Co., Roland Park, Balti- 
more Co., Md. 


tioned, and the method 
of conservation is nearly 
ideal. 

I will not go into the 
discussion of the advan- 
tages of these enormous 
reservoirs in the con- 
servation of flood waters 
in a river, because to 
an engineer who has 
given river improvement 
any study at all their 
advantages are beyond 
question. 
ARTIFICIALLY CON- 

SERVED RIVERS. 

small streams 
are to a certain extent 
regulated by dams across 
them for water power, 
but there are only four 
great rivers in the world 
on which artificial reser- 
voirs have been created 
for the purpose of stor- 


ing flood waters. These 


DAM UNDER CONSTRUCTION FOR THE ROLAND PARK CO., MD. She 


ported upon by Mr. W. Milnor Roberts, U. S. 
Civil Engineer, in 1857, and again in 1870. Col. 
H. M. Chittenden, U. S. Corps of Engineers, has 
given the reservoir system mature and able con- 
sideration and has submitted probably as much 
definite information on the subject as has been 
written in this country. 

This method of improvement of the Ohio River 
was for good and _ sufficient reasons decided 
against in the early ‘70's, when the subject of 
the improvement of this river was seriously un- 
dertaken, and it is a question now whether a 
sufficient number of these material objections, on 
which this decision was based, have since been 
removed to make this method of improvement 
supersede the present plan for a lock and dam 
system. 

NATURALLY CONSERVED RIVERS. 

This method of storing the flood waters of a 
river’s watershed is undoubtedly the ideal one 

*U. S. Engineer Office, Custom House, Memphis, Tenn. 


Volga and Mtsa, and the 
Nile. The reservoirs at the headwaters of the 
Mississippi were constructed by the U. S. Corps 
of Engineers from 1881 to 1887 and the storage 
capacity of these reservoirs is approximately 93 
billion cubic feet. The Volga and Mtsa can 
properly be considered as a unit inasmuch as 
the reservoirs unite their headwaters. Their 
storage basins were likewise constructed for the 
conservation of floodwaters and the improve- 
ment of navigation. Their storage capacity is 
35 billion cubie feet, 20 billion of which can be 
turned into the Volga and 20 billion into the 
Mtsa, it being possible to turn 5 billion cubie feet 
in either direction. 

The great dam at Assouan is the latest ex- 
ample of the reservoir system, and although its 
primary object is for irrigation purposes, its ef- 
fects are such that it can be classed with the 
others mentioned above. 

OBJECTS OF THE RESERVOIR SYSTEM. 

The objects of the reservoir system can be di 
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vided into three parts—flood protection, improve- 
ment of the draft of the navigable channel, and 
the development of water power. Protection 
against floods has heretofore been considered the 
first object of the reservoir system, with a sec- 
ondary effect upon navigation, but the renewal 
of the discussion has arisen mainly from the 
demand for increased navigability of the Ohio 
River and its tributaries, and there is no ques- 
tion but that to-day its relation to navigability 
is the most important test that must be applied 
to the system in discussing its practicability. 

One of the most alluring arguments for the 
reservoir system has come into existence since 
the days of Ellet and Roberts, and is one that 
appeals very strongly to the public at large; that 
is, the development of water power at the dams 
creating the reservoirs. The enormous amount 
of power that can be so generated is amazing 
even to those who have looked into the subject 
casually, and to a person interested in the con- 
servation of our natural resources its appeal is 
very great. There is no doubt at all that a vast 
amount of waste energy could be thus harnessed 
and used, but the figures set forth by enthu- 
siastic advocates of the system, when looked into 
closely, will be found to be extravagantly opti- 
mistic and unworthy of the great consideration 
that has been given to them. 

The question immediately suggests itself to a 
student of this subject, as to the proper agency 
by which such a reservoir system should be con- 
structed, and after considering the methods of 
private, municipal and State enterprise, all three 
of these must be eliminated, and the Federal 
yovernment stands as the sole agent capable of 
carrying on this great work. It will be claimed 
by some, and undoubtedly will be urged in Con- 
gress, that the Federal Government has no right 
under the constitution to carry on such a work 
unless it be in the interest of navigation purely, 
but this objection may be thrown aside at once, 
for the implied powers of Congress and its col- 
lateral powers are becoming greater year by 
year. If there be a popular demand for this im- 
provement and if after a careful study it be found 
feasible and practicable, the necessary authority 
will be found to do the work, and the necessary 
funds will be forthcoming. 

A great question with Congress will be the cost 
of the work, and this great initial cost will be 
urged against the scheme as a potent reason for 
its rejection. This objection, like the one dis- 
cussed above, as to the power of the Federal 
Government to do the work, may be dismissed 
at once by a broad student of the question. A 
great initial cost is to-day no cause for rejec- 
tion for in case the results to be obtained are 
commensurate with the amount of money to be 
expended the plan is sure to be adopted. 

In a recent article by Mr. M. O. Leighton, Chief 
Hydrographer of the U. S. Geological Survey 
(Engineering News, May 7, 1908), this reservoir 
system as applied to the Ohio River has been 
gone into at considerable length and if his figures 
as to the flow of streams are accurate, if his 
location of reservoir sites is practicable, if his 
estimate of cost is approximately correct, and if 
the advantages of the reservoir system can be 
shown to be great enough to offset its disad 
vantages, there is no question but that the floods 
on the Ohio River can best be eliminated by this 
method. These four conditions placed upon his 
project are not to be lightly considered, nor can 
they be assumed as surmountable without a 
great deal more data than is at present avail- 
able for the study of this subject. I assume the 
general correctness of Mr. Leighton’s data, even 
though in his list of dams on the Allegheny 
River he mentions three counties—Valley, Buf- 
falo and Burrell—that are not shown on the map 
of that State. He undoubtedly has at his com- 
mand the best available data, and the showing 
that he makes is quite convincing to a casual 
reader; but until more data is at hand to fill in 
some of the gaps, his proposition cannot be 
accepted as conclusive even in _ respect to 
data. 

For one thing, his assumed runoff from the 
headwaters of the various rivers is so much 
greater than has heretofore been assumed that 


a more detailed study and gaging of these rivers 
should be made. According to Mr. Leighton’'s 
article, the runoff from the watershed above his 
reservoirs is nearly four times that from a simi- 
lar area below his reservoirs. This might be ac- 
cepted as true if the territory above differed im- 
mensely from that below his reservoirs, but to 
a person who is acquainted with the watershed 
of the Tennessee River, for instance, it is hard 
to believe that these figures can be correct, for 
notwithstanding the fact that the hills are higher 
in the upper stretches of the river, the middle and 
lower sections are composed of such rough coun 
try that it does not seem possible for the differ- 
ence in runoff to be so great. Even with 50% 
of the runoff coming from the headwaters, he is 
forced to assume that ‘his system of reservoirs 
can be materially extended in order to give 
complete flood protection to the Ohio Valley 
alone, 

The main damage done by the Ohio River floods 
is in the Mississippi River below Cairo and prac- 
tically all Congressional investigation for flood 
abatement in the Ohio has been with the view 
to its effect on the alluvial valley of the Missis- 
sippi. With this fact in mind let us look at the 
effect of the reservoir system on the floods at 
Paducah, Ky. Mr. Leighton hopes to reduce the 
flood discharge at Paducah to 830,000 sec.-ft. As 
a flood protector to the Lower Mississippi the 
proposed reservoir system would be altogether 
inadequate and cannot be counted upon, for even 
this discharge from the Ohio coming in con- 
nection with an early flood from the Upper 
Mississippi and Missouri could cause terrific dam- 
age in the Lower Mississippi were it not for the 
levee system below Cairo. 

Even assuming that as far as it goes the data 
is correct, it must be extensively supplemented, 
and so elaborate a plan as that of Mrr Leighton, 
including as it does both final cost and results, 
seems to be very immature, and certuinly can 
not be considered conclusive when based on such 
admittedly incomplete data. Should further in- 
vestigation show that his physical data is cor- 
rect, we are but little further advanced than we 
were half a century ago. Although we would 
then know the reservoir system to be theoreti- 
cally successful in the prevention of floods, the 
great questions of its feasibility and practica- 
bility would still have to be proven. 


FEASIBILITY. 


Almost the only question of importance to be 
discussed under this head is that of the terri- 
tory to be submerged by the reservoirs. The 
river valleys, even near the headwaters of these 
streams, are becoming yearly more populated, 
and dotted with towns and villages. The asso- 
ciations that the American people have for their 
homes and burying places are very great, and 
there would doubtless be enormous pressure 
brought to bear on Congress to secure the 
adoption of some other mode of river regula- 
tion. 

Mr. Leighton did not combine his tables and 
show the area submerged, but a study of them 
shows that more than 1,700 square miles of ter- 
ritory must be submerged in order to give him 
the reservoir sites therein accounted for. He 
admits that the list is not final, and the theo- 
retical possibility of his project requires that ad- 
ditional reservoirs must be made before his plan 
can be considered complete, and we may there- 
fore assume that not less than 2,000 square miles 
of territory must be submerged to give the reser- 
voirs requisite for full flood protection. 

Some of this area is undoubtedly wild land, 
but even in the wildest parts of the territory in 
question small farms are being opened up every 
year along the river bottoms, and a narrow 
fringe of this bottom land is cultivated in a great 
majority of cases. The area whose waters he 
will conserve or partially conserve is about 59,000 
square miles, and of this area he will give up 
one-thirtieth to inundation. Although the 
greater portion of this conserved area may be 
wild land of little value, there can be no doubt 
but that the part inundated will be the choicest 
of it all, inasmuch as it is part of the river bot- 
tom. This area given over to total inundation 


must represent a very large percentage of the 
present flooded area of the Ohio Valley since it 
is equal to a strip of land more than two miles 
wide extending along the Ohio River from Pitts- 
burg to Cairo. 

PRACTICABILITY. 

That a possible project from an engineering 
point of view may not be practicable is axi 
omatic. To be practicable the advantages must 
considerably outweigh the disadvantages. The 
disadvantages of the system may be _ studied 
under the following heads: Cost, danger, time of 
completion, and durability. 

COST.—This is the first item that must be 
looked into whenever a project is submitted that 
has a semblance of practicability, Many projects 
whose desirability is unquestioned have been posi- 
poned for years because the original cost was so 
great that Congress did not feel warranted in 
adopting a plan that called for what at the time 
seemed to be an enormous expenditure of money. 
Two such: cases may be cited in the history of 
this country. The first is the improvement of the 
South Pass of the Mississippi River, and the sec- 
ond is the Isthmian Canal. The plans for the 
improvement of the South Pass, eventually fol- 
lowed by Captain Eads, were proposed before the 
Civil War (1852) by a board of engineers from 
the U. S. Corps of Engineers, and Congress was 
importuned time and again to give the necessary 
authority to carry on the work. What would 
now seem to be an insignificant sum for such a 
great improvement was at that time too great 
to obtain from Congress, and not until private 
enterprise agreed to furnish the money with a 
guaranteed depth of channel (which incidentally 
Was never obtained) did Congress authorize this 
important work. 

The history of the Isthmian Canal is so new 
that it need not be repeated, but even the great 
advantages from a financial and political stand- 
point of this great enterprise were only able to 
overcome the opposition a few years ago. 

The estimated cost of the incomplete system 
of reservoirs submitted by Mr. Leighton is about 
$125,000. 000. This is a large sum for Congress 
to appropriate, even if it represents an outside 
cost for the entire system, but it is interesting 
to examine into the method by which this figure 
is obtained. Mr. Leighton admits that his cost 
data on the dams is based on very insufficient 
data, but states that it is the best available. His 
article leaves no room for discussion as to actual 
cost, inasmuch as he gives no lengths of dams 
in his list of reservoirs, and since the cost varies 
at least directly with the length of the dam for 
a given height, and in all probability more than 
directly, this would appear to be a very im- 
portant omission. He assumes that the capacity 
of a reservoir may be used as a measure of its 
cost, and gives a table of costs based on the 
capacity of his reservoirs. 

How erroneous this assumption may be can be 
illustrated by a single example. The reservoirs 
at the headwaters of the Mississippi are amongst 
the largest in holding caryacity of any constructed 
in the world. The largest of these is Lake Win- 
nibegoshish, with a capacity of 45 billion cubic 
feet. The height of dam necessary to give this 
enormous storage capacity is only 14 ft., the dam 
is a timber crib filled with rock, and its cost per 
million cubic feet of capacity was $3.55. 

In estimating his cost Mr. Leighton divides the 
reservoirs into classes based upon their holding 
capacity, and of all the reservoirs proposed by 
him in this class, the lowest dam is seven times 
as high as the Lake Winnibegoshish dam, and 
the majority vary from ten to seventeen times 
its height. Inasmuch as every one of these dams 
must be provided with enormous flood gates, 
there seems to be no question but that a masonry 
or concrete dam will have to be built in each and 
every case. Any engineer of experience enough 
to have estimated the cost of a 200-ft. masonry 
dam knows the utter impossibility of figuring on 
such cost without the most minute data. 

The following are some of the proposed reser- 
voirs in this class, showing the height of dams 
and capacity of reservoirs in the several cases: 
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Locality. Capacity. Height of 
Cu. ft. Dam, Ft. 
Mahoning Creek, Mahoning, Pa.... 22 billion 251 
Clarion River, Clarion, Pa......... 26 sii 210 
West Fork River, Clarksb’g, W. Va. 25 S 109 
Cheat River, Tucker Co., W. Va... 2 - 200 
Youghiogheny River, Friendsville, 

Greenbrier River, Lewisburg, W.Va. 33 : 164 
Cauley River, Fayette Co., W. Va.. 36 ie 250 
Little Kanawha River, Gilmer Co., 

Licking River, West Liberty, Ky.. = 110 
Cumberland River, Pineville, Ky.. . 110 
sandy Fork River, Smithville, Tenn. be 150 
Rockeastle River, Rockcastle, Ky. 140 
Clinch River, Scott Co., Va....... 180 
lliawassee River, Cherokee Co., N.C.32 ‘$2 200 
|.itthe Beaver River Columbiana, O.. 240 
Middle Island Creek St. Mary’s, W. 


In the above list I have only enumerated dams 
whose storage capacity places them in the same 
Class with the Lake Winnibegoshish dam. Com- 
pare these dams with the Lake Winnibegoshish 
dam and we have on one hand a timber crib 
dam 14 ft. high and on the other hand a series 
of masonry dams averaging about 175 ft. in 
height, and after a single look at the list I will- 
ingly submit to the reader the probable accuracy 
of comparative costs of reservoirs when based 
on comparative capacity alone. 

DANGER.--It is a current saying that human 
life is held very cheap nowadays, but in spite 
of this modern neglect of safety precautions the 
gravest indictment against the reservoir scheme 
is the danger that exists to the people of the 
river valleys through a possible failure of a 
single dam in the valley above them. The dams 
for this reservoir system will, ,of course, be as 
nearly secure as human ingenuity can make 
them, but the breaking of one of the large dams 
on the upper part of a tributary would undoubt- 
edly break all the dams below it, and the horrors 
of the Johnstown flood would be forever forgotten 
in the awful calamity that would visit all the 
region of the lower river. Mr. Leighton states 
that the dangers from these dams to the in- 
habitants of the valley below cannot be classed 
with those of an “ordinary morning stroll down 
the streets of a great city.” Making due 
allowanee for the hyperbole of an enthusiast, 
it would be difficult to make people living 
in the valley believe that Mr, Leighton was 
serious in his statement. Our every-day life 
is based upon faith and confidence in other 
people doing their duty, but I know of no similar 
case where the lives of so many thousands and 
property worth so many millions could be so en- 
dangered by a single accident or a single breach 
of trust. 

The interests involved practically necessitate a 
conerete or mAsonry dam, and such dams, of es- 
tablished profile, founded on solid rock, are ad- 
mittedly very stable, but ideal conditions for 
such structures are seldom encountered. The en- 
gineer is forced to use his best judgment in- 
numerable times, and the resulting structure is 
ordinarily a compromise between what he de- 
sires and what he can obtain, and every such 
compromise offers a chance for a mistake in 
judgment. 

Dams that were considered perfect have gone 
out frequently in the past and undoubtedly will 
do so in the future. The calamitous effects of 
such failures exceed those of earthquakes or 
tires, and an examination into the possible effects 
of such failures in the proposed reservoir sys- 
tem will show its potentiality for disaster. Two 
examples will suffice. The dam on New River 
at Radford, Va., and the one just above the 
mouth of the Greenbrier River have a combined 
capacity of about SO billion cubic feet. Should 
the upper of these two dams break, the lower 
one would also go out, and this mass of water, 
equivalent to about two-thirds of a cubic mile, 
would roll down the valley of the Kanawha, leav- 
ing death and destruction in its wake beyond 
human conception. This valley is not a wilder- 
ness, but has two railway lines, one on each side 
f the river, for nearly its entire length, and 
from Hinton, W. Va., to Point Pleasant, over a 
hundred miles in length, are cities and villages 
varying in size from Charleston, the capital of 
the State, to the smallest country towns. 

The second case is the Holston River in eastern 
Tennessee. Along this river above Knoxville, 


Tenn., would be three dams with a combined ca- 
pacity of 300 billion cubic feet, an amount equal 
to one-twentieth of the normal annual discharge 
of the Ohio River at Cairo. Should the upper 
of these break, the others would almost in- 
evitably go out in their turn, and 2% cubic miles 
of water would pass Knoxville and tear its way 
down the Tennessee River valley. No one can 
tell how far its awful effects would be extended 
nor how great and térrible those effects would 
be, but it is safe to predict, as in the case of the 
Kanawha above cited, that it would cause all 
former flood catastrophes to sink into insignifi- 
cance and send the whole nation into mourning. 

Will the people in these valleys acquiesce and 
permit such a sword of Damocles to hang over 
them? If they will, this objection is removed. 
If otherwise, and I think I can hear the echoes 
of a No! that will reach from ocean to ocean, 
then this objection alone is sufficient to cause the 
rejection of the whole scheme. 

TIME OF COMPLETION.-—The disadvantages 
arising from the long time during which such a 
system would be under process of construction 
are objectionable mainly from a navigation point 
of view. In the canalization of a river the worst 
stretches can be attacked first, and as each sec- 
tion of river is completed, that section becomes 
available for navigation, and there is a ma- 
terial increase in the navigable depth for each 
stretch improved, whereas the benefits from a 
reservoir system would be small in annual 
amount and would be distributed over the entire 
length of the river, and a long period of time 
would elapse before any material advantage 
would accrue to the interests of navigation at 
any particular place. The demand for 9 ft. in 
the Ohio River is urgent, and it is doubtful 
whether the public will be satisfied to wait for 
or to experiment with the advantages of the 
reservoir system. Planning and building for our 
children’s children is unsatisfactory at best, al- 
though commendable in some cases; but the 
people of to-day want results and want them 
soon; In the case at hand, 9 ft. navigable depth 
is wanted within the next few years, and the 
publie will not be satisfied to adopt so slow 4 
method when a quicker one is possible whose 
good results have already been demonstrated. 

DURABILITY.—One of the gravest drawbacks 
to the reservoir system is that these reservoirs 
will be continually decreasing in size, owing to 
the sediment and other material that will be car- 
ried into them by their mountain streams. The 
carrying capacity.of a current increases with the 
sixth power of increase in the rate of the cur- 
rent, that is, a stream with a current of two 
miles an hour will move an object weighing 64 
times as much as will a stream with a current 
of one mile an hour. This enormous increase in 
the moving power of a stream applies with 
alarming directness to the feéders of the reser- 
voir system, which are all mountain streams 
and many of them mountain torrents. I have 
no data at hand showing the movement of the 
bottom of streams, but that such movement is 
enormous every one admits, and it has been 
stated that the bottom of the Missouri River 
moves to a depth of 14 ft. 

Even if these reservoirs should not fill up com- 
pletely for 150 years, yet in 50 years they would 
have lost one-third of their capacity, and with 
storage for only 22% in place of the present al- 
leged 33% of the runoff, the system will be prac- 
tically useless, and other methods would have 
to be resorted to. When the available reservoir 
sites have filled up, their utility is ended and na 
new sites will be available. 

The advantages claimed for the reservoir sys- 
tem are (1) flood protection in the Ohio Valley, 
(2) an inerease in the navigable depth of the 
river so that nine feet or more shall be available 
at all times, and, (3) an enormous development 
of power at the dams forming the reservoirs. 

FLOOD PROTECTION.—The advantages of a 
completely conserved river as a means of flood 
protection are admitted and need no elaboration, 
but even the physical practicability of this has 
yet to be conclusively established. The advan- 
tages accruing to navigation interests and de- 
rived from water power will now be investigated. 


NAVIGATION INTERESTS.—As I stated in 
regard to the question of flood protection, the 
reservoir scheme would be the ideal one for navi 
gation interests, if a sufficient amount of water 
can be stored to provide for the low water sea- 
son, but the amount of storage must be sufficient 
to give the required flow at the lowest point on 
the river at which an improvement in navigation 
is desired. The reservoir on the Upper Missis- 
sippi gave an increased depth at St. Paul (357 
miles below) of not more than IS ins., and the 
effect was apparently lost at Lake Pepin, 3S7 
miles below the reservoir. Emptying water into 
the upper part of a stream is like pouring water 
into a constantly enlarging pipe, and the feeders 
must supply enough water so that the flow at 
the lower end of the channel is sufficient to give 
the required depth at that point. This is the 
controlling factor in the low water supply from 
flood water, and therefore the study of the con- 
ditions at Paducah, Ky., is a study of the con- 
trolling factor in the improvement of the naviga- 
ble depths of the Ohio River by the reservoir 
system. 

Either the commonly assumed data based on 
many years’ experience is incorrect, or else there 
is something wrong with Mr. Leighton’s figures. 
The normal annual discharge of the Ohio River 
as given by different authorities varies from 
o,000 billion cu. ft. (Humphreys & Abbott) to 
6,200 billion cu. ft. (Bulletin FE, U. S. Weather 
Bureau) and 5,600 billion may be assumed as the 
mean annual discharge. The pilots on the Ohio 
River say that when the Paducah gage reads 
about 12 ft. there is usually nine feet of water 
in the river above; but they say that at times 
this is not the case, and it would therefore seem 
that 13 ft. on the Paducah gage would be as 
little as could conservatively be counted upon 
to give the desired nine feet navigable depth in 
the channel above. The discharge of the river 
corresponding to this gage reading is approxi 
mately 190,000 cu. ft. per second, which is equiv- 
ulent to an annual flow amounting to about 6,000 
billion eu. ft. It thus appears that there is 
not quite enough runoff from the Ohio basin in 
the normal year to give a nine-foot navigable 
channel if every drop of rainfall were conserved: 
and the reader can see the futility of attempting 
the task with barely 33% conserved. In some 
years there would be an excess of water, just as 
occasionally there is without any improvement at 
all, but in a year like 1ISS7, when the average 
gage reading at Paducah was only 2 ft. for six 
consecutive months, such improvement would be 
totally inadequate. 

It therefore appears that without other auxil- 
iary methods of channel improvement, the ques- 
tion of entirely improving the Ohio River by 
means of a reservoir system can be rejected im 
mediately. No one will question the fact that 
the reservoirs would aid in increasing the depth 
of *water to a certain extent in the upper part 
of the river, but to say that it could give nine 
feet throughout its length is apparently an ab 
sardity. 

The reason for this mistake in Mr. Leighton’s 
article probably arises from a river peculiarity 
with which he is not acquainted through lack of 
experience in river engineering. This fact is that 
the bottom of a river flowing in a shifting bed 
rises as the surface of the water rises and falls 
as the surface falls; and this is illustrated at 
every bar in a silt or sand-bearing river like the 
Lower Ohio. With the gage reading 10 ft. at a 
certain point there may be 5 ft. of wafer over a 
certain bar. As the river falls this same depth 
may be maintained or the depth may decrease 
more slowly than the gage reading, and when 
the gage falls to zero there may still be from 2 
to 3 ft. over precisely the same line that gave 
only 5 ft. depth when the gage read 10 ft. 

This is well illustrated by a survey of a stretch 
of river once made by a new man. He made a 
survey with due care and plotted his notes after 
coming into the office; but when he came to plot 
in his bar lines and show the zero contour re 
ferred to the mean low water plane, he found 
that he had simply a series of pools, each sepa- 
rated by a dam of sand. The reason was that 
he had made his survey at a high stage of 
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water when the bottom was raised across each 
bar. 

Mr. Leighton has apparently assumed that if 
there is 2 ft. depth at mean low water there must 
be 9 ft. depth when the river is at a 7-ft. stage; 
otherwise I am unable to account for his de- 
duction in regard to channel depths at Paducah. 

There is no doubt but that any system of res- 
ervoirs would give an increased depth and would 
improve the river to a certain extent, but just 
how much the river would be improved will de- 
pend upon how many reservoirs can be actually 
constructed and what their total capacity will 
be, taken in consideration with the low water 
stage at various points along the Ohio River. 
If the advantages of the reservoir system are 
found to outweigh the disadvantages, its effect 
upon navigation should be studied and utilized 
to the full extent in the improvement of the 
river. Whatever plan of improvement may be 
adopted; the least available depth along the river 
for a period of several years is the depth that the 
success of the method is to be judged by. A 
little less than the least available depth is what 
navigation interests must count upon, and they 
do not ask for 9 ft. of water only, for they 
already have more than double that amount 
every year, but what they want is 9 ft. of water 
the year round and 9 ft. of water every year. 
The present data seems to show that this is a 
physical impossibility by means of the proposed 
reservoir system. 

WATER POWER.—The question of water 
power is purely a collateral one, for the Federal 
Government is not in business, and would have 
absolutely no authority to develop the water power 
of its streams for commercial purposes alone; but 
as an adjunct to the improvement of the Ohio 
River and the flood protection of the same, it has 
a certain force, and to the public it holds out 
attractive possibilities. 

Just as stated above, in regard to flood pro- 
tection, and in regard to the improvement of 
navigation, Mr. Leighton’s figures can be accepted 
to a certain extent, but his estimates must 
be revised, and the question must be looked at 
from a business point of view. 

The utilization of the energy of flowing streams 
is an important one in connection with the sub- 
ject of conservation of our natural resources, 
and is well worthy of study and development; 
but thére is a proper and improper time to at- 
tack such a subject. If there were a market for 
the power, it would be developed by private in- 
dividuals, and where there is such a market, pri- 
vate enterprise is developing this power every 
year to a greater and greater extent. But to say 
that millions of horsepower can be put on the 
market in various inaccessible places and sold 
at $20 a horsepower year to consumers who must 
install and operate their own machinery, and find 
their own market for their power, is ridiculous 
when we realize that power under similar condi- 
tions is refused at $5 per horsepower year and 
is actually bringing to the Federal Government 
only from 50 cts. to $1 per horsepower year in 
several localities at the present day. 

I recently had occasion to offer a corporation 
power at $5) per horsepower year for power from 
a Federal dam in the Upper White River. The 
offer was refused with contempt, and the prices 
mentioned above, of 50 cts. to $1 per horsepower 
year were quoted to me as suitable prices to be 
paid to the Federal Government. In fact there 
was considerable indignation in the locality, 
especially amongst the promoters of the scheme, 
because the power was not given to them free, or 
at a purely nominal figure! 

The time may come, and in all probability it 
will come, when Mr. Leighton’s figure of $20 per 
horsepower will be conservative; but that time 
is not yet here. When an offer of power at $5 
per horsepower year was refused with scorn, 
with coal at $3.75 per ton in carload lots, it is 
easy to foresee the small amount of power that 
could be sold at $20 per horsepower year in a 
lecality where the best coal is worth approxi- 
mately one dollar a ton. 

ANTAGONISM OF INTERESTS.—tThe inter- 
ests of flood protection and those of navigation 
and power are diametrically opposed to one an- 


other. Conservative and safe flood protection 
wo..' require that the reservoirs should 
be kept nearly empty except during the 
flool season, whereas the navigation and 
power interests demand that the reservoirs 
be kept full, and a certain uniform amount 
allowed to run out every minute of the year. 
This is putting the case at an extreme, I admit, 
because even for flood protection a_ certain 
amount of water might be kept in the reservoirs, 
and the power interests might be temporarily 
satisfied with less than a uniform rate the year 
round; but flood protection interests would tend 
to demand a decrease in the amount of water in 
the reservoirs, whereas navigation and power in 
terests would tend to demand an increase. The 
commercial partisans for an increase in stored 
water would be active and would probably obtain 
their desires over the wishes of the passive de- 
partment operating the dams for flood protection. 
Herein would lie an additional danger, because 
in the effort to keep the reservoirs full for supply 
through the dry season, some one of the reser- 
voirs might be caught full by an unexpected 
rainfall or cloudburst and the terrible results 
heretofore mentioned would be brought about. 

CONCLUSIONS.—After a careful study of the 
reservoir system as applied to the Ohio River, 
with a view of determining the actual facts in 
the case, and with no previous intention of dis- 
proving the practicability of the reservoir scheme, 
I am forced to finish my study with a belief that 
the safety and best interests of the public de- 
mand its rejection. We can fight the annual 
floods, for we know when they come and where 
they reach, and if any man chooses to gamble 
with fate and live or build on the river bottom 
he does so with full knowledge of the results and 
consequences to be expected. With a reservoir 
system, no man can tell the results or measure 
the losses that would be entailed by a single 
lapse of watchfulness, neglect of duty on the 
part of the attendants, or unforeseen weakness 
in the structure itself. 

That the reservoir system for flood protection 
is theoretically possible has never been denied; 
that it is possible for it to improve the channel 
depths to a certain extent is not denied; that a 
great amount of power can be developed and 
ultimately sold at a profit is not denied, but that 
the reservoir system is the great ‘Pooh Bah”’ for 
the Ohio River is most emphatically denied. It 
is impracticable from even a moderately con- 
servative point of view for flood protection. It 
is a physical impossibility for it to produce the 
constant 9-ft. channel required in the Ohio, and 
the figures on the income from its water power 
are an alluring bait but are extravagant in the 
extreme. 
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[A proof of the foregoing contribution by Capt. 
Connor was submitted to Mr. M. O. Leighton, 
author of the paper in our issue of May 7, with 
an invitation to make answer to the criticisms. 
His reply is printed below. We have commented 
on the discussion in our editorial columns.—Ed.] 

Sir—I have read the article of Captain Connor with 
interest. My chief regret is that Captain Connor. did 
not give my paper more careful reading before sub- 
mitting a reply. Had he done so he would have seen 
that many of the points of objection that he has taken 
the greatest pains to emphasize are freely admitted 
and strongly urged in the paper that he criticizes. 

In support of my belief that Captain Connor has not 
carefully read my paper, a few general features of mis- 
conception may well be noted. 

First. Captain Connor implies that the paper criticized 
pretends to be the final word of the author in the final 


recommendation of the reservoir plan as a panacea for 
all Ohio River ills. In introducing his discussion of 
my paper he says: 


“If his figures as to the flow of streams are accurate, 
if his location of reservoir sites is practicable, if his 
estimate of cost is approximately correct, and ¢@f the 
advantages of the reservoir system can be shown to be 
great enough to offset the disadvantages, there is no 
question but that the floods on the Ohio River can best 
be eliminated by this method.” 


Further along he says: 


“Even assuming that, so far as it goes, the data is 
correct, it must be extensively supplemented, for so 
elaborate a plan as that of Mr. Leighton, including, as 
it does, both final costs and results, seems to be very 
immature, and certainly cannot be considered conclusive 
when based upon such admittedly incomplete data.” 


In the opening statement of my paper I exercised 
exceeding care to express the same sentiments, to ob- 
viate, if possible, the error into which Captain Connor 
has fallen. My statement was as follows: 


“This report will be confined to a statement of possi- 
bilities. There will be no attempt to prescribe methods 
for treatment of each local modifying condition that 
will be encountered in the prasecution of the plan here 
proposed. s 

“It is not expected that the facts here set forth will 
refute all objections made in past years to the con 
servation scheme. Such, indeed, is not the object. This 
paper will have served its purpose if it demonstrates 
that the plans proposed have so many features of 
promise that it would be a grave mistake to recom- 
mend the permanent adoption of a governmental policy 
that did not recognize the possibilities and provide for 
a further and more minute investigation of them.” 


Second. Captain Connor assumes that the reservoir 
system is proposed ‘‘to supersede the present lock and 
dam system.”’ This quotation appears at the end of 
his third paragraph. There are several other extended 
statements and arguments to the same effect, and the 


final sentence of his article fully demonstrates his mis- 
conception : 


“It is a physical impossibility for it (the reservoir 


system) to produce the 9%-ft. channel required in the 
Ghis,.* 


The above contentions seem gratuitous in the criti- 
cism of a paper which contains the following: 


“The figures in the following table are given in their 
present form merely to show the great possibilities of 
assisting navigation with stored water. The final work- 
ing out of the matter involves considerable labor as well 
as the minute study of the channel capacity from Pitts- 
burg to Cairo.” 


Following this is a table "showing the increase of 
stage for different hypothetical periods, and at different 
cross-sections, based or the estimated reservoir capaci- 
ties. Following the table is this statement: 


“The facts in the above table indicate that, while it 
is not possible to maintain a 9-ft. stage from Pittsburg 
to Cairo with reservoirs alone, such stage may be main- 
tained along the flatter portions of the river, espe- 
cially below Huntington, W. Va., except at steep points 
like the Louisville Falls, where canalization is neces- 
may. =. > 

“Of course it will be necessary to canalize, especially 
in the upper portions of the river; but it is plain as 
a result of these investigations that it is unnecessary to 
place a continuous line of locks and dams from the 
head to the foot of the river in order to insure a 9-ft. 


stage at all periods of the year.” 


Third. Captain Connor assumes that I have con- 
summate faith in the estimate of costs presented, and 
he shows in a very conclusive way how erroneous may 
be the method that was adopted for this estimate. He 
zealously argues that the length and height of dams 
are important factors in cost of reservoirs, all of which 
is thoroughly understood by the merest tyro in engineer- 
ing. He shows the difference in cost between the Lake 
Winnibegoshish dam and some of those proposed. These 
facts are admitted, but it should be noted, in passing, 
that Captain Connor bases his comparison on one dam, 
under very exceptional conditions, while my schedule of 
costs was based on 96 dams. Among those used in my 
computation were enormously costly dams, involving 
unprecedented flow damages, like the New Croton and 
the Wachusett; also the Ashokan, now under construc- 
tion. There are many others the cost of which was or 
will be excessive, and surely these large items will 
have their effect in raising the average, even as Lake 
Winnibigoshish would have the effect of lowering it. It 
is therefore manifestly unfair to test a cost estimate, 
made up from the cost of many dams and reservoirs, 
large and small, expensive and inexpensive, with the 
cost of a single dam in an unusually favorable location. 

But, assuming that Captain Connor's contention is 
fair, the value of the estimate that he criticizes is not 
depreciated in the mind of its author, because said 
author himself has not high regard for it. He used the 
best data available, realized their weakness and pre- 
sented them for what they are worth. This action was 
in response to a common demand that is made upon a 
suggestive paper of this kind. The reader desires to 
know some approximation to the possible cost, and even 
though it be 100 or 200% in error, his demand is rea- 
sonably satisfied if the estimate is based on the best 
available data. One may be pardoned if he asks whether 
or not Captain Connor read the following before he 
entered upon his criticism of the cost estimate: 


“It will be impossible to give precise facts concerning 
the cost of the proposed system. Such an estimate would 
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require a minute examination of all the physical condi- 
ditions and a valuation of the property submerged. 
Relative figures, based upon the cost of construction of 
similar reservoirs in other places, are the best that 
can be given at the present time. It should be em- 
phasized that this is not a final estimate, and detailed 
investigation might serve to reduce or increase the 
amount submitted. * * ® 

“We will use as a standard of comparative cost 97 
artificial storage reservoirs of various sizes that have 
been erected in America, Europe, India and other 
places, or which have been projected for erection, with 
costs carefully estimated. Such a comparison is, of 
course, merely relative, and too great weight should 
not be given to it. Yet, inasmuch as a wide variety 
of conditions is covered by these reservoirs, and the 
costs thereof vary according to such conditions, it may 
be expected that the reservoirs contemplated in this 
paper will approximate, in some degree, those costs, 
and the estimate will have the advantage of being 
based on work actually achieved or which has had the 
minute study of competent engineers.” 

It was unnecessary to state more emphatically that 
the figures are merely conjectural, and in no sense an 
estimate, when speaking to engineers, because, by giv- 
ing the precise basis of the figures, every man can 
judge for himself as to their value. The entire article 
is a suggestion of possibilities only, made for the pur- 
pose of inducing further investigation, and this matter 
of cost is obviously the most important and at present 
the most uncertain of all. 

Let Captain Connor assume, if he chooses, that the 
reservoir system will cost three times my estimate, 
and it will not be difficult to prove that, even at such 
a cost, the investment will be enormously profitable. 
My critic shakes his head mournfully over the large 
size of the figures, brings out the South Pass and the 
Isthmian Canal skeletons, and decides that Congress 
will be a long time in providing for the work. Of course, 
we have learned to expect deliberation on the part of 
Congress. The best reply that can be made to his 
whole discussion of cost is to quote one of his own 
introductory paragraphs, viz., the eleventh, and espe- 
cially this sentence thereof: ‘ 

“A great initial cost is to-day no cause for rejection, 
for in’ case the results to be obtained are commensurate 
with the amount of money to be expended, the neces- 
sary funds will be forthcoming.” 

Having discussed these three points of apparent gen- 
eral misconception, I will consider briefly certain 
specific criticisms. 

Captain Connor claims that the relation of the reser- 
voir system to navigability is the most important test 
that must be applied to the system in discussing its 
practicability. This is emphatically denied. Remove 
from the Ohio River every feature of navigation, or fill 
the river channel with locks and dams from Pittsburg 
to Cairo, and the Tennessee from Knoxville to Paducah, 
and the reservoir project still retains its great justifica- 
tion. Those who have spent long months in a house- 
to-house canvass of a great flooded district, who have 
caused to be made expert appraisal of damage to real 
and personal property, trade and productivity, as the 
author has had occasion to do, realize that the damage 
from floods mounts up with astonishing strides. 

The critic is captious in his mention of the fact that 
in the list of dams on the Allegheny River, three coun- 
ties, namely, Valley, Buffalo and Burrell, are mentioned 
that are not shown on the map of that State. It seems 
surprising that one so painstaking and inquisitive in 
the search for information as he should not have been 
led to look at his map more closely after he missed 
these names among the counties. Had he done so he 
would have found them among the townships in Penn- 
sylvania, and might have concluded that clerical or 
typographical errors had escaped notice—a_ slovenly 
offence, truly, yet one which occasionally creeps in, 
even into the splendidly edited reports of the Engineer 
Corps. 

Captain Connor observes that my ‘‘assumed run-off” 
from the headwaters of the various rivers is greater 
than that “‘heretofore assumed,”’ and therefore a more 
detailed study and gaging of these rivers should be 
made. The run-off figures used for these upper tribu- 
‘aries are not “assumed,”’ but actually measured, and 
herein lies the value of such measurements, because 
they relieve us of the necessity of using data ‘that 
have heretofore been assumed.’ A brief glance at a 
rainfall map covering the Tennessee basin, which is 
especially mentioned by Captain Connor as showing 
incorrect values for upper tributaries, will reveal the 
fact that these upper tributaries have the benefit of a 
70-in. rainfall, while in the lower valley 40 to 50 ins. 
appears to be the rule. Add to this intense rain- 
fall the steeper slopes of the upper tributaries and the 
consequently increased proportion of run-off, and it is 
not surprising that the percentage from the upper 
watershed appears nearly four times that from a 
similar area below. 

To the credit of Captain Connor, it should be said 
that this is not the first time that the enormous run- 
off of the upper Appalachian has been the cause of 
astonishment. When results of the first work of the 
Geological Survey in these mountains were reported 
grave doubts were expressed by several of our most 
eminent hydraulic engineers. But they have now been 
proven beyond controversy, and have been accepted by 
those who were the most doubtful. A mean annual 


run-off of from 3 to 41% cu. ft. per second per square 
mile is quite likely to cause those who have confined 
their work to the lower reaches of a river to become 
incredulous. 

Concerning the statement of the effect of the pro- 
posed reservoirs on floods in the lower Mississippi, I 
will refer the reader to a paper by Mr. A. H. Hor- 
ton, based principally on records of the Army Engineer 
Corps, soon to be published.* 

Complaint is made because the proposed system 
promises the submergence of one-thirtieth of the land 
in the Ohio Valley, and it is stated that the river 
valleys, even near the headwaters of the main streams, 
are becoming yearly more populated and dotted with 
towns and villages. I am, of course, ignorant of the 
source of Captain Connor’s information, but this view 
is not supported by the Census Bureau reports. The 
counties in which the reservoir sites are located do 
not, in the majority of cases, show development at all 
commensurate with the development in counties over 
the lower parts of the basin. Taking the upper Ten- 
hessee and the upper Kanawha as examples, we find 
that while these counties have increased in population 
the increase is confined largely to towns and villages, 
while the rural population has decreased. And this 
may be expected, because the land, as a rule, is very 
poor. The logical treatment of our highlands is to 
set them apart forever for the raising of timber and 
the conservation of water. 

Captain Connor states that the area given over to 
inundation is equal to a strip more than 2 miles wide, 
extending along the Ohio from Pittsburg to Cairo. 
Excellent! 1 am deeply graieful for the suggestion. 
What a splendid argument it makes for the reservoir 
system! Here we have the situation in a nutshell. 
The present flooded area of the Ohio Valley, 2 miles 
wide, extending along the river from Pittsburg to 
Cairo, is the most valuable area, commercially, in all 
the valley. Yet it is held for the most part absolutely 
quiescent by reason of flood menace. It is the dream 
of the manufacturer, the dream of the shipper and of 
the Army Engineering Corps to see along the Ohio 
Valley, from Pittsburg to Cairo, a continuous succes- 
sion of manufacturing plants. Now what promises to 
make this possible? The flowage of an equal quantity 
of land, of comparatively worthless character, in the 
uplands. 

My critic has shown in a most ingenious way how 
great will be the value of a reservoir system for flood 
purposes. One can readily imagine what would happen 
should a person in authority go to the owners of those 
upland areas and offer them, foot for foot, the land 
bordering the Ohio River free from flood menace. 
“The associations that the American people have for 
their homes and burying-places’”’ are, as stated by 
Captain Connor, truly very great; but how quickly 
those associations would be forgotten in the mad 
scramble of those upland people to stake out their 
claims along the Ohio River! All of which illustrates 
the fact that it is, after all, an economic question, a 
question of relative values, and between the high and 
the low there would be no hesitancy in making a 
choice. 

Much has been said by Captain Connor of the dangers 
of dam failure, and it would be interesting to know 
if he has ever given critical review to the history of 
these catastrophes. It seems hardly likely that he 
has, for, with the evidence before him, he certainly 
would not assert that the ‘calamitous effects of such 
failures exceed those of earthquakes or fires.’”’ He 
would find little support of his proposition that be- 
cause an upper reservoir fails it is necessary for all 
those below it to be overwhelmed. The breaking of 
dams and the consequent loss of life is a favorite theme 
in song and story, but what are the facts? 

We find, on reviewing the matter, that there have 
been four dam failures in the United States that have 
caused great loss of life—only four—and in each case 
the cause is definitely determined and inexcusable. It 
will not be necessary to review the facts here because 
the interested reader can readily find all the informa- 
tion in engineering literature. These failures are: 
Williamsburg, Massachusetts, 1874, 140 dead; Johns- 
town, Pennsylvania, 1889, 4,000 to 10,000 dead; Walnut 
Grove, Arizona, 1890, 129 dead; and Oakmont Park, 
Pennsylvania, 1903, 50 to 75 dead. 

Surely, when all the dams, large and small, that 
have been constructed in the United States are con- 
sidered; when we recount all the high dams that have 
stood for decades without sign of failure; when we 
reflect on the present construction of the great dams 
in the West, like the Salt River, Shoshone, Pathfinder, 
etc., not to mention the integrity of the Panama Canal, 
based on a great dam; and finally, when we recognize 
the enormous strides that are being made in the 
engineering practice, the thinking, progressive man 
need spend little time harking back to the horrors of 
the Johnstown flood. With equal reason might he be- 
come frantic over Herod's slaughter of the innocents, 
for the one was no less criminal than the other, save 
in the intent. 


*The paper is printed on another page of this issue.—Ed. 


Every great measure of progress has been greeted 
with the ery of ‘wolf,’ but progress advances none 
the less. Captain Connor implies in his paper that 
there is no guaranty that these proposed dams will 
not have the same defects that were fatal to the dams 
above mentioned. I am not apprehensive, because I 
assume that if these dams are ever constructed 
they will be constructed by the Army Engineer Corps. 
Can it be possible that 1 have more faith in the 
Army Corps than has Captain Connor? 

The statement that the reservoir, as an agent of 
violent death, is not in the same class “with the ordi- 
nary morning stroll down the streets of a great city,” is 
not the “hyperbole of an enthusiast,” as my critic so 
graciously declares, but a _ well-considered statement, 
based on casualty records which Captain Connor could 
find and-use if he chose to do so. 

Complaint is made that the reservoir system will 
be slow in construction, and the Ohio Valley cannot 
wait so long for a Q%-ft. stage. Inasmuch as it is 
definitely stated that the conservation system will not 
produce a continuous 9-ft. stage, the objection falls 
of its own weight; but I am unable to forbear the 
remark that no one has observed any indecent haste in 
the construction of the canalization system of the Ohio. 
The canalization of the river can be attacked first in 
the worst stretches, according to Captain Connor's 
plans, and this will in no wise interfere with the con- 
servation scheme. 

I will omit discussion of Captain Connor's state- 
ments under the headings, ‘“‘Durability’’ and ‘Water 
Power.”’ It sometimes occurs that the most effective 
way to reveal a misconception is to leave a statement 
in its original condition, unmarked and undiscussed. 
In this case there is no danger that the engineers of 
the country will fail to appreciate how narrow is the 
view and how mistaken are the premises. 

Under “Navigation Interests,” Captain Connor dis- 
cusses an alleged mistake of mine, which he charges 
to my lack of experience in river engineering. Strangely 
enough, the principle that he has in mind falls under 
the head of elementary river hydraulics, such as is 
taught in every engineering school. Therefore, the 
person who has had the advantage of such training 
would hardly have to acquire knowledge of the prin 
ciple cited by ‘experience in river engineering."” But 
the great point is that I have absolutely failed to make 
the assumption with which he charges me. He stated 
that I have assumed that if there is a 2-ft. depth at 
low water there must be a Q-ft. depth when the river 
is at a 7-ft. stage. Not only have I not made any 
such statement or led up to any such conclusion, but 
I was careful in drafting the paper to avoid a discus- 
sion of this kind. It was not a part of the broad 
problem, and the fact that it has been introduced by 
Captain Connor indicates that he has misconceived the 
purpose of my paper. 

In conclusion, I wish to state that I am quite hope- 
ful that this conservation scheme will be thoroughly 
discussed and that its disadvantages will be established 
by those opposed to the idea. It is apparent, however, 
that we can hardly expect to receive great benefit from 
general denunciations, based on sentiment rather than 
figures, or the aggressive treatment of matters either 
freely admitted in the original paper or not brought 
into question in any way. 

M. O. Leighton. 

U. S. Geological Survey, Washington, D. C., May 25, 

1008, 


AN UNDERGROUND WATER SUPPLY from a moun- 
tain tunnel is being developed by the city of Santa Bar- 
bara, Cal. The city has undertaken the driving of a 
tunnel 19,560 ft. in length, through a mountain. About 
$200,000 has already been expended and the tunnel is 
about half completed. The portion already driven has 
developed underground streams with a flow of about 7 
miner’s inches, the sale of which is yielding a revenue 
sufficient to pay the interest on the bonds already is- 
sued. It is expected that sufficient underground flow 
will be developed to supply the entire needs of the city 
for potable water. In addition it is proposed to bring 
through the tunnel a pipe line carrying water from a 
storage reservoir on the Santa Ynez River. This reser- 
voir will be supplied by a drainage basin of 207 sq. 
miles, with an average rainfall of 22 ins. It will im- 
pound 18,000 acre-ft. of water at an elevation of 1,185 
ft. above sea level. While this reservoir would furnish 
an excellent supply, measured by ordinary standards 
it is intended to use its water for other than household 
purposes. 

THE ROBINSON MINE of the Transvaal is, according 
to the directors’ annual report just issued, the leading 
mine of the world. An operating profit for 1907 of 
$4,385,710 is announced, equalling 70% of its total gold 
production, and dividends amounting to $3,201,000 were 
paid. The Homestake mine of South Dakota crushed 
a larger tonnage and the Goldfield-Consolidated of Nevada 
yielded more bullion, but the palm for profits, the final 
criterion of mine valuation, remains with the Robinson 
mine. 
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A REINFORCED-CONCRETE COLD-STORAGE BUILDING. 


By WILLIAM F. TUBESING.* 
The 
of heat 
to monolithic 


of concrete 
and the ease 


resistance to the conduction 
which it lends itself 
make the material 
adapted for the purposes of 
Of the many such struc 
built in recent years, one 


with 
construction 
particulariy well 
cold-storage 


that 


houses, 


tures have been 


umn. The footings under the walls are alo 
spread to distribute the load except in one side 
wall of the garage which is carried on a bearing 
reinforced-concrete beam laid on top of an old 
masonry wall. These bearing side and end walls 
are 1S ins. thick at the basement, thinning down 
to 12 ins. at the top story. Throughout they 
are reinforced with 4-in. rods spaced 12 ins. ec. 
to c. each way, with the aforementioned addi- 

tional vertical reinforc- 


| 


ing rods opposite’ the 
girder supports. 

In order to prevent the 
sweating of the walls 
on the outside, the out 
side 5% ins. of the walls 
of the 


stories were composed of 


cold-storage 
hollow tile which 
was afterwards 
tered with a 
of cement 
blocked so 


dressed 


3-in. 
plas- 
%-in. coat 
finish and 
give a 

stone appear 
The interior of 
the walls 
with pitch and a cork 
insulation applied and 
the exterior face covered 
with a cement finish. 
This construction is 
shown in Fig. 2. The 
insulation was used 
throughout the building, 
laid on a +-in. slab floor. 
In the 


as to 


ance, 


were covered 


cork 


corridors in 


the cold-storage floors 
2-in. Nonpareil cork in- 
sulation was fastened 
to 2 x 4-in. creosoted 
joists 18 ins. on center. 
The joists, where there 
was sufficient head room, 
were held in place by 
%-in. bolts, held in 
the concrete beams, or 
where the head room 
was limited 2 x 2 x \4- 


in. angles held the joists 


flush with the bot- 
tom of the beams, 
as shown on Fig. 2. 


The first floor of the 

— garage is covered with 

Nonpareil insulation and 

FIG. 1. ROTH PACKING CO.’S COLD-STORAGE HOUSE AT CINCINNATI. ae “i was found that 
(In course of construction, showing tile facing on walls.) ’ é 

the cork was very 

of the latest and largest is that of the Roth elastic, it was feared the 1-in. finish specified 


Packing Co. in Cincinnati, the general details of 
which are treated in this article. 

The storage house is built across the street from 
one of the old buildings of the works and is con- 
nected thereto by a _ reinforced-concrete bridge 
described hereinafter. The new work consists of 
a ten-story and basement main building, eight 
stories of which are used as cold-storage rooms 
with the other two as stock and office rooms, and 
a three-story and basement garage joined to the 
storage house by a party wall. On the roof of 
the larger building there has been built a roof 
garden and a large swimming tank, the bottom 
of which latter reaches down into the office rooms 
on the tenth floor. The roof is ornamented with 
pinnacles incandescent electric globes 
and a balustrade railing extending between the 
pinnacles. A rectangular layout, standard re- 
inforced-concrete and column construc- 
tion has been fo'lowed, with bearing walls which 
are reinforced as columns as the girder supports. 
The main building is 60 x 80 ft. in plan, divided 
into 20 x 16-ft. bays; the garage is 40 x 79 ft. in 
bays averaging 15 x 11 ft. in plan. 

No especial novelty was introduced into the 
The columns are 10 x 10 ins. in 
section with four %4-in rods, at the roof, increas- 
ing by 2-in. steps to 29 x 29 ins. with four 2-in. 
and four %-in. rods at the basement. They 
are founded on spread footings (Fig. 2) with a 
pocket as shown to receive the end of the col- 


carrying 


girder 


main design. 


*514 Pabst Bldg., Milwaukee, Wis. 


would not be sufficient, so a layer of concrete 2 
ins. thick and reinforced by %-in. bars 12 ins. 
on center was placed in- 


stead. The large electric <-2'8" 

trucks which are run | 
onto this floor necessi- ok < 


tated a safe and heavy | “..5'gars,44'C.toc 
construction. 6 10" > 


Typical Wall 
Footing. 


Probably the most in- 
teresting features of the 
building are the 40-ft. 
bridge connecting the 
buildings and the large 
reinforced-concrete water 
tank 18 ft. 8 ins. x 30 ft. 
Sins. and 4 ft. 6 ins. deep 


below the level of the 
roof with a 15-in. pro- 
jection, 4 ins. thick, 


above the roof, making a 
total depth of 5 ft. 9 
ins. 


As the bridge is 30 ft. ee 
above the _ street, it 
would have been neces- 
sary to use a great 
amount of centering if it 
had been built of rod re- 
inforced concrete. In order to obviate this, it 
was decided to place a 20-in. 65-lb. I-beam on 
each side of the bridge from the new to the 
old building. These I-beams were designed 


‘Nonpareil Cork irisulation 


Detail of Hanger for 
Ceiling in Passage-Way. 


strong enough to carry the falsework and the con- 
crete up to a point A-A (shown in the detail, 
Fig. 4); after having set a week it was con- 
creted to B-B, and after another week the re- 
mainder of the bridge was concreted. The I- 
beams rested on 11 x 11 x %-in. bearing plates. 
In order to carry the heavy live load of the 
e‘ectric truck, the I-beam in conjunction with 
the *4-in. bars acts in the beam 5 ft. deep and 


forms part of the wall construction. In the 
tank shrinkage stresses were duly taken care 
of by an abundance of steel, as shown by the 


section in Fig. 3. The cement mixture was 


mixed with an abundance of a waterproof com 


pound, and as an extra precaution the inside 
surface of the tank was given two washes of 
1:1 cement mortar. The 24 cast-iron bulls-eyes 


were designed to offer plenty of resistance to 
the passage of water around the joints by thin 
collars about 2 ins. on center. 
of cast iron and was 4-in. 
plate glass eould have been 
was decided on. 


The casting was 
thick. A lighter 
used, but “4-in. 
This is held against the main 


frame by a %-in. cast-iron ring held in place 
by ten %-in. brass tap screws. The joint is 
made water-tight by a finished bearing sur- 


face with a \%-in. rubber collar resting between 
the finished surface and the glass plate. Sec 
tion A-A (see Fig. 3) shows the details. 

The basement in the main building and garage 
is used as a wash room for the hams, and for 
this purpose reinforced-concrete tubs 38 ft. 2 ins. 
x 4 ft. S ins. with 4-in. walls were built upon 
a 10-in. cinder base. These tubs were built in 
rows along the walls and in double rows along 
the center line of the columns. 

The concrete for the footings was a 1:3:6 mix- 
ture and that for the floors and walls a 1:2:4 
mixture. The mixing for everything but the 
footings and basement first floor 
the basement. Holes were left temporarily in 
the front basement walls. The mixer was placed 
with the dumping end directly in front of the 
hoist. The bucket of the hoist was allowed to 
sink into a pit, at the bottom, receive its charge 
and be conveyed to the top, where it was dumped 
into a receiving hopper, 


was done in 


which was opened and 
closed by the gate tender as the men came up 
with the bucket wagons, which they wheeled to 
the position of placing over runways, so as not 
to disturb the placing of the s‘eel. 
and hoisting apparatus placed on the 
street and steam piped to the mixer and cables 
led to the hoist and elevator, which occupied the 
other elevator opening. 

The interior walls were poured from the floors 
above, by means of openings left in the floors. 
The form work for the walls was moved from 
story to story by an electric hoist. 
and hoisting apparatus 


The engine 
were 


The frame 
was hoisted from floor 
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FIG 2. WALL AND FOOTING DETAILS OF THE ROTH REINFORCED- 
CONCRETE COLD-STORAGE BUILDING. 


to floor, and kept from tipping by means of bags 
of sand. 

The floors used for storage purposes were de- 
signed for a live load of 200 lbs. per sq. ft; the 
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ninth and tenth floors for 100 lbs.; the roof for 
30 Ibs., but to this an additional load of 125 
Ibs. for dead load due to 15 ins. of earth for the 
garden must be added. The footings and piers 
were laid on blue and yellow clay, the bearing 
power of the soil being taken at 4 tons per 
sq. ft. Eighty per cent. of the live load was 
assumed to come on girders and columns. 

The work progressed at the rate of a story in 
15 days, including walls. Again the speed and 
efficiency showed what it means to systematize 
the work and have men in charge each of whom 
knows what is required of him. Thus the con- 
crete foreman, the steel , 
foreman and the carpen- 
ter foreman, each 
rectly under the superin- 
tendent, take the direct 
superintending of the 
various parts off his 
hands, and give him a 
greater range of useful- 
ness. The time-keeper 


again takes an unnec- 
essary burden from the 


A-B. 
( Enlarged.) 
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‘ FIREPROOF BUILDING CONSTRUCTION AND CONCRETE 
BUILDING CONSTRUCTION. 


Two valuable reports on the above named sub- 
jects were presented at the recent convention of 
the National Fire Protection Association in Chi- 
cago by the Committees on Fireproof Construc- 
tion and Concrete for Building Construction. 
These were read by Mr. Edward T. Cairns,* as 
chairman of both committees, and we present 
herewith abstracts of both. 

FIREPROOF CONSTRUCTION OF BUILDINGS. 

A standard for a fireproof type of building construc- 

tion is an important matter to many business interests, 
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FIG. 3. DETAILS OF TANK. 


shoulders of the foremen and also provides data 
relating to the cost, efficiency of the men and pro- 
gress of the work and looks after the various 
items of material, which would otherwise go to 
the superintendent. Well executed working 
drawings and plenty of details with careful en- 
gineering supervision see that same are properly 
executed and little obstacles promptly overcome. 

The architect for the Roth Building was An- 
thony Kunz, of Cincinnati, O. The work was 
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Fig. 4. Bridge Between Buildings, Roth Packing 
Co., Cincinnati, O. 


executed by the Ferro-Concrete Construction 
Co., of Cincinnati, O., the writer representing 
that company as engineer. 


A PORTABLE AIR COMPRESSOR PLANT, driven 
by gasolene, has been assembled by the Link Belt 
Engineering Co., of Philadelphia, Pa., for use in their 
construction work at points where no power supply is 
available. The details are all of standard manufacture, 
and can be modified to suit special conditions. In this 
instance the engine is a “Lackawanna” two-cylinder 
> HP. marine gasolene engine, the gasolene being 
stored in a small tank supported above the air pump, 
which is a Westinghouse Traction Brake Company's 
I)-2 water-jacketed type, connected by gear and pinion 
to the engine shaft through a friction clutch. The 
carbureter is placed between the engine and pump. 
Sparking current is furnished by a small magneto dy- 
namo resting on a sheet-iron platform and driven by 
frictional contact with the rim of the engine flywheel. 
Both pump and engine are water-cooled, the former 
being driven at about 200 r.p.m.; the air reservoir has 
a capacity of 6 cu. ft. 


and the best results can be obtained by these various 
intercsts working together. We believe there is a good 
prospect for the appointment of a conference committee 
consisting of various national associations of architects, 
engineers, builders and fire protection engineers. We 
recommend that this association indorse the plan and 
appoint a committee for the work. 

If the preparation of a standard is undertaken on this 
basis, it will probably be found desirable to make it 
more extensive than the field of fireproof construction, 
and very likely to cover the entire scope of ordinary 
city building ordinances. Such an undertaking will, 
of course, require considerable time, and some patience 
would have to be exercised in awaiting the results. 
We believe, however, that it is the only proper basis 
on which to underiake so important a work. 

The rapid increase in the numbcr of fireproof build- 
ings during the past few years makes it quite natural 
that the past twelve months should have witnessed an 
unusual number of important fires in buildings of that 
class. We call attention to a few of the more important, 
and to improvements in the art of fireproo’ construc- 
tion which these incidents suggest as necessary and 
practical. 

The fire of Jan. 10, 1908, in the Parker Bu‘lding, New 
York City, is perhaps the most conspicuous example.* 
This was a typical city building, 12 stories high, of 
somewhat more than average area. It was generally 
considered as a fairly good structure, but it was de- 
fective (as are many similar houscs in var-ous cities) 
in that it had unprotected stair and elevator shafts 
communicating with rooms on many different floors in 
which were stored large quantities of inflammable mer- 
chandise; it had inadequate tile insulation on metal 
frames; the columns were of cast iron instead of steel, 
and the outside windows were chiefly of unprotected 
ordinary glass. 

This combination proved beyond the control of the 
fire department, and resulted in a loss to the building 
of 6514% of the sound value above foundations, and a 
nearly total loss of about $1,000,000 worth of contents. 
If the elevators and stairways had been properly en- 
closed and outside windows had been protected, it is 
probable that the fire would have been controlled on 
the floor in which it originated, as the firemen would 
have been able to concentrate their attention upon thit 
floor and possibly to extinguish the fire before the struc- 
ture had been injured to the point of collapse. 

Another important fire occurred on March 10, 1908, in 
the i2-story fireproof building of good average brick, 
steel and tile construction, 32 to 36 West 18th St., New 
York. The fire originated in an adjoining building of 
ordinary construction. It was soon beyond control in 
that building and lapped around the front wall into the 


*76 William St., New York, N. Y. 
+Engineering News, May 21, 1908. 


windows of several stories at once of this fireproof 
building, burning out its contents and resulting in a loss 
of about 6% to the structure. In all probability, if 
standard wired glass windows had been installed on the 
street front of this building, as on the sides overlook- 
ing the exposure, the fire would have been kept out and 
little damage would have resulted. 

A still more striking example of the necessity of 
properly safeguarding window openings on _ fireproof, 
as well as on other buildings, is afforded by the fire in 
the Keith Building at 144 Wabash Ave., Chicago, on 
Jan. 28, 1908. The building was of ordinary steel and 
tile type, seven stories high, 63 x 157 ft., occupied 
throughout by a wholesale millinery house. The fire 
originated in a wall-paper store facing on State St. It 
soon became beyond control, and fanned by a high 
wind, extended entirely across a 40-ft. alley and through 
the ordinary unprotected windows of the rear of the 
Keith Building. It ignited its millinery stock on the 
four upper floors, with the result that the contents of 
these floors were entirely consumed and the building 
itself was damaged to the extent of 28.3% of its sound 
value. All of the trimmings and fixtures and most of 
the tile in the four stories, and part of the steel work 
in roof was ruined and had to be replaced. 

Still anothcr loss on a modern fireproof building, due 
to exposure against unprotected windows, occurred in 
Chicago on Jan. 27, 1908, when the new Corn Exchange 
Bank Building at La Salle and Adams Sts. was dam- 
aged by the burning of an adjoining hotel. The bank 
building was under construction, and had not progressed 
far enough to contain any appreciable amount of com- 
bustible material in the shape of wood flooring, trim, 
etc. It was entirely unoccupied. The damage was con- 
fined almost wholly to the burning out of window frames 
on most of the floors above the third. The loss in this 
case was nominal, probably about 4%, but the exposure 
was severe enough to have resulted in a very disastrous 
fire had the bank building contained any quantity of 
combustible contents. 

The prevention of a large part of such losses is quite 
possible. It is hoped that if the general conference 
above suggested is finally arranged, such methods of 
reducing these losses may be agreed upon as will appeal 
to the general public and will be adopted in the erec- 
tion of important buildings in the future which shall be 
more deserving of the term ‘‘fireproof’’ so loosely ap- 
plied at the present time. 

Among the features to be considered by such a ‘confer- 
ence would be the following: 1. The regulation of 
height and area of buildings to dimensions such as allow 
control of fire in combustible contents by whatever ex- 
tinguishing agencies, public or private, may be provided. 
2. The safeguarding of all interior vertical openings. to 
prevent spread of fire from one floor to another. 3. 
The design of really fireproof partitions in place of 
the flimsy and largely combustible makeshifts so common 
at present. 4. The protection of all exterior wall open- 
ings (including front windows) against exposure fires 
and against the lapping of fire from story to story of 
the same building. 5. The limitation of the use of cast- 
iron columns. 6. Satisfactory means protecting metal 
work from heat by suitable material of proper thickness 
securely fastened in place; one of the most important 
defects of present methods of insulating steei work is 
the insecure manner in which the insulating material is 
held in position. 

Another common weakness in so-called fireproof build- 
ings will probably be found very difficult to overcome. 
This is the presence of a very large value in destructible 
decoration and equipment. 

In the adjustment of the Baltimore conflagration 
losses, as reported by the National Board of Fire Un- 
derwriters, the eight most important fireproof buildings 
averaged as follows, as to percentage of value of various 
items and percentage of damage thereon: 


P. ct. of total P. ct. of 


sound value damage 
of bldg. to item. 
13.19 
19.27 
General expense (fees, etc.) 4.53 61.59 


Before buildings can be properly classed as fireproof, 
some means will have to be found for reducing the pro- 
portion of these easily destructible values. Of course, 
something will have been accomplished in this direction 
when wall openings shall have been properly protected 
to restrain internal, and keep out exposure fires; and 
when floor openings shall have been protected, and in- 
tcrior partitions built so that internal fires can be con- 
fined to the locality in which they originate instead of 
being allowed to spread throughout the building. Per- 
haps it is in this latter direction that our efforts can 
best be expended. 

REINFORCED-CONCRETE CONSTRUCTION. 

The section of the building code of the National Board 
of Fire Underwriters is a satisfactory standard which 
should stand until a conference of the several interests 
engaged in concrete and other fireproof construction can 
meet and agree on a code which shall be generally ac- 


627 
i 
A 
\ 
16 "Bulls Eye | — fore fil 
~ 1,4 Dar 
10x10 10x 10" 
Biv 
ni 
| 


628 


ENGINEERING NEWS. 


Vol. 59. No. 24. 


ceptable. Attention may be called to a few fires occur- 
ring recently which demonstrate in some measure the 
fire resistance of concrete. 

A most interesting fire occurred Feb. 18, 1908, at 
Dayton, Ohio, in the new factory of the Dayton Motor 
Car Co. and was reported at some length in the 
“Quarterly”? of the National Fire Protection Association, 
from which the following is quoted: 


The building is the newly constructed monolithic rein- 
forced concrete construction, six stories high. It ad- 
joined and communicated through unprotected openings 
with a five-story brick building of ordinary construc- 
tion. The concrete building was of pier and curtain- 
wall construction. Piers in basement, 25 x 25 ins. and 
spaced 22 ft. c. to c.; bays ——— by same class of 
girders spaced 7 ft. c. to c., 9 x 11 ins.; beams from 
piers, 12 x 17 ins. The piers decrease in cross section, 
antil at roof (or sixth floor) they are 12 x 12 ins., except 
under foundation for sprinkler tank, where they are 
191%, x 19% ins. Roof of same class of construction, 
but with lighter structural members. Floors of mono- 
lithic, -reinforced-concrete construction, supported on the 
beams and girders. Wood floor on first attached to 
wood nailing strips laid in concrete. Same devices used 
for giving initial supports to wood running boards to 
attach electrical wires. 

Between each outside pier, both in exterior and area 
walls, there is a 4-in. concrete curtain wall extending 
about 3 ft. from floor. On this rest ordinary, light, 
wood sash and thin glass, making a very large area of 
this inferior class of construction. 

One large open elevator and one stairway at same 
point. The fourth floor where the fire started was occu- 
pied as upholstering and trimming, also storage of 
motor cars. Fifth floor was painting department and 
this floor was practically vacant. Fire was discovered 
by outsider at 12.45 a. m. and was first noticed about 
midway on the west side. The occupancy made a hot 
quick fire which spread rapidly throughout this portion 
of the floor and through the unprotected openings into 
the brick building, which latter was practically de- 
stroyed except the walls. The fire department helped 
keep the fire from spreading, and also helped confine it 
largely to the fourth floor of the concrete building. 

The only floor on which fire gained a foothold was 
the fourth, where it originated. The mass of com- 
bustible material therein was sufficient in one section to 
spoil the concrete covering on one pier and numerous 
girders. The concrete has fallen off some of the girders, 
on lower edges, exposing the metal reinforcement. The 
action of the heat has calcined the concrete to such an 
extent as to make some of the girders defective against 
another attack. Our inspectors do not consider the in- 
tegrity of the supports impaired against ability to sustain 
load, but only against fire. There was scarcely 5/7-in. 
of concrete about the bottom of the reinforcing members, 
which is totally inadequate and not in accord with best 
practices. 

The heat caused about 2 ins. of the concrete floor to 
disintegrate. In one instance, directly above the hottest 
part of the fire, the action extended to and through the 
ceiling of fourth floor. The mass of combustible ma- 
terial on which flames fed, was comparatively small; 
had the fire been long sustained, as in a general con fla- 
gration, the concrete structure would have failed and 
one floor would have wrecked the one beneath. 

Water seeped through the concrete floor and about the 
risers for both the steam heating and the sprinkler sys- 
tem and damaged stock more or less on every floor. The 
sewer becoming clogged, water stood 10 ins. deep in the 
basement and wood bodies of motor cars were some- 
what damaged. 


The damage to this building was adjusted at 8% of 
its sound value, which, by the way, was a definitely 
known quantity as the building was quite new. The 
building was far from being fireproof in the proper sense 
of the term, owing to its large ordinary glass walls and 
unprotected floor openings, and also its inadequate in- 
sulation of steel reinforcement. That the fire did not 
spread throughout the house and destroy its entire con- 
tents is due to the efforts of the fire department, rather 
than the character of the construction. Still, it must be 
conceded that the concrete itself stood the test very well 
indeed, especially in view of the fact that the ordinary 
building adjoining was much more seriously damaged 
by the same fire and under the same fire department pro- 
tection. 

Another fire of universal interest occurred Dec. 13, 
1907, in the Huyler Building, 134 East 18th St., New 
York. Here concrete made a very favorable showing, 
and the value of protected stair and elevator shafts and 
of wired glass in outside windows, as a protection against 
the spreading of fire from one floor to another was 
demonstrated. The building was about 50 x 80 ft., ten 
stories high, of steel frame with 6-in. concrete floors. 
The sides of beams and girders were protected by 2 to 
3 ins. of concrete, and the lower flanges by 1 in of 
plaster keyed on by wire. Steel columns were covered 
by 2-in. terra cotta blocks, and the entire interior coated 
with about 1 in. of ordinary plaster. Floor surfaces 
were of decorative tile 6 x 6 x %-in. Stairs and eleva- 
tors were enclosed in good tile walls with fire doors 
on each story. Front windows were of ordinary glass, 
but those on the side and rear were of wired glass in 
metal frames. 

The fire started about 7.10 p. m. from unknown cause 
in the ninth story, used chiefly for. the storage of empty 
cartons and paper stock in considerable quantities. It 
was in the vicinity of the front stair shaft, but did not 
spread through this shaft (as is usual) on account of 
its being cut off from the rooms. It soon extended 
toward the rear of the room and attracted the attention 
of employees who attempted to use private hose, and 
the fire department responded to alarm by the thermo- 
stat system. The department carried the hose streams 
up the stairway and through the adjoining building, and 
eventually extinguished the fire after most of the con- 


tents of the ninth story were ruined. The plaster was 
all knocked or burned off the walls and ceilings, and all 
the windows (both ordinary and wired glass) were broken 
out. There was no fire damage on other floors, except that 
the wired-glass windows in the tenth story rear were 
badly cracked from flames lapping up from below, and 
the stone sills of these windows were badly spalled. These 
windows, however, kept the fire out of the upper floor 
and undoubtedly prevented a serious loss to contents in 
that story. There was no damage to steel work and 
very little to tile or concrete covering of same, and the 
loss to the building as a whole was adjusted at about 
4% of value, being chiefly confined to destruction of wood 
trim, plastering, painting and tile floor surface. 

Ordinarily, a fire starting among inflammable materials 
as high up as the ninth story results in a serious loss. 
In this case, the fact that the fire was discovered and 
the department called early, and that each story of the 
building was quite effectually cut off from the others, 
and the structure was non-inflammable itself, reduced 
the damage to both building and contents to a small 
fraction of what it might have been under less favorable 
conditions. 

On May 27, 1907, a fire occurred in Merritt Bros. fac- 
tory at Camden, N. J., which in a building of ordinary 
construction would doubtless have resulted disastrously. 
It proved, under the circumstances, to be chiefly a dem- 
onstration of the fire resistive quality of the building. 
It is a five-story structure for the manufacture of metal 
clothes closets for factories. The columns, beams, floors and 
roof are of heavy type reinforced concrete, the mixture 
being 1:214:5, using small-size crushed trap rock. The 
walls are of brick carried on a concrete frame. The fifth 
story was occupied for painting and drying. In the cor- 
ner of the room were two wooden gas-heated drying ovens 
approximately 7 x 10 x 8 ft. and along the side of the 
room next to this were a number of smaller ovens, all 
of metal construction. These two wooden ovens had 
been filled with freshly painted metal to be dried. An 
employee endeavored to light the gas under the oven and 
he either dropped his torch or the burners failed to ig- 
nite properly so that the paint and drip pans close by 
caught fire and the flames promptly extended into the 
oven. 

The fire lasted from % to %-hour, practically burned 
up the wooden ovens and some other light inflammable 
materials close by. The flames did not extend very far 
into the room, however, though there was enough heat 
to melt out the soldered metal frames of the wire glass 
monitors on the roof a little to one side of the ovens, 
and melt the links on two fire doors, 40 to 50 ft. away. 
The concrete columns and ceiling in the immediate 
vicinity of the fire showed some cracks, but no material 
injury, and absolutely no repairs of any sort were made 
to the concrete after the fire, the only repairs being 
to the above-mentioned wire-glass window frames, 

On May 30, 1907, a fire destroyed the factory of the 
Waverly Paper Box Board Co., Waverly, N. J., and af- 
forded a test of concrete. The entire plant had plain 
12-in. solid concrete walls one-story high. The floors 
were also of concrete, but the roof was wood and was 
entirely consumed, with the combustible contents of the 
buildings. The walls seem to have been of fairly good 
gravel concrete and suffered some damage from cracking 
and dehydration of the cement at the surface, but as a 
whole may be said to have resisted this fire about as 
well as brick would have done; they have since been 
used in the rebuilding of the factory. 

CONCRETE BLOCK CONSTRUCTION. 


There have been no notable changes in methods of 
manufacture or use, though the industry has been 
greatly extended. The National Association of Cement 
Users has recently adopted a standard specification for 
the manufacture of these blocks.* This standard, of 
course, is not based wholly on requirements of fire 
resistance, but is designed to produce a good block. It 
will doubtless have a marked effect on the quality of 
blocks produced throughout the country. The U. S. 
Geological Survey investigation into the question of con- 
crete blocks is still being carried on and considerable 
progress has been made, but the results have not yet 
been published. 

Only three fires in buildings of concrete block con- 
struction have been reported to your committee which 
seem to warrant special mention. 

One occurred in Nashville, Tenn., in the summer of 
1907. This was a four-story building, 50 x 170 ft., with 
walls of two-piece concrete blocks and a wooden joisted 
interior, occupied throughout by a retail furniture store. 
The top story and attic were completely burned out, 
but the damage to concrete block walls was nominal and 
easily repaired. The test could not be termed severe, but 
the blocks made a very creditable showing under the 
circumstances. 

The second fire occurred Dec. 9, 1907, at Anderson, 
Ind., in a three-story building just completed, but not 
occupied. The house was fitted up for an Old Peoples’ 
Home. It had ordinary single-piece hollow concrete- 
dlock walls and wooden interior, and was of fairly good 
size, containing 40 living rooms, office, dining rooms, 


*Engineering News, Jan. 16, 1908. 


etc. The entire interior was burned out, but the walls 
stood with very little damage, except at the top and 
around windows, and have been used in reconstruction. 

The third fire occurred at Murfreesboro, Tenn., April 
29, 1908, in a basement and two-story building, 60 x 115 
ft. It was occupied in basement and first story for the 
storage of hay, grain, feed, cotton and hardware; the 
second story as a roller-skating rink. The walls were 
10-in. single-piece hollow blocks; floors and roof of 
ordinary joist construction. Fire started .in the first 
story and burned from 9.30 p. m. till midnight. The 
blocks appear to have been of rather poor quality, made 
with crushed stone aggregate and quite porous. All 
walls above the first floor fell, the rear and front walls 
being completely down. with the exception of several 
lower courses of blocks of rear wall. The only weight 
carried by the walls was the dead weight of the second 
floor and roof, at the time of fire the second floor (skat- 
ing rink) being unoccupied. 

Beyond considerable chipping and small amount of 
spalling, the limestone foundation which formed the 
basement wall is not badly injured, and with repairs, 
may be used again. The total damage to the building 
and contents. is estimated at $10,000. 

Unequal expansion between the outer and inner shells 
of blocks was clearly demonstrated by the rear wall, 
where the bond between the outer and inner shells of 
blocks was cracked continuously almost the entire length 
of the remaining wall. 

This was undoubtedly a long, hot fire and furnished a 
more severe test of the blocks than the other two fires 
mentioned above. It seems to justify the following 
opinion of this committee expressed in last year’s report: 

Well-made blocks are suitable for small buildings, 
where no high temperatures or long-continued fires are 
to be expected, but the hollow form in which they 
are made, absolutely precludes their being classed as 


highly fire-resistive or suitable for fire walls, or for 
any buildings which may be subjected to severe fire. 


A LONG SPAN TIMBER ROOF TRUSS. 
By J. C. LATHROP,* Assoc. M. Am. Soc. C. E. 


A typical example of the boldness and re- 
sourcefulness of the engineers and architects in 
San Francisco, in the period immediately after 
the fire, when material was scarce and high 
priced, was shown in the design and construction 
of the roof truss for the Coliseum Skating Rink. 

This building is located at the corner of Oak 
and Baker Sts., and the feature of principal in- 
terest from an engineering standpoint is the long 
span roof trusses, constructed almost entirely of 
timbers of small dimensions, ten of which support 
a roof area of 120 x 220 ft. -These trusses have a 
clear span of 120 ft. and are spaced 20 ft. c. toc. 
The lower chords are made up of seven pieces, 
1 x 10 ins. each, reinforced by a steel plate on 
the bottom 6 x 5/16-ins. The upper chords 
are made up of eight pieces 3 x 8 ins., four on 
each side, 3 ins. being allowed between the sec- 
tions for the diagonals and tension rods. The 
lower chord is made in the form of an are of a 
circle, the flexibility of the material of which it 
is composed lending itself admirably to such con- 
struction. The upper chord is straight, being 
inclined at a pitch of one to three. Care was 
taken not to splice more than one piece at the 
same section. The diagonal struts are 8 x 8-in. 
timbers and all vertical tension members consist 
of two steel rods. 

The purlins are 3 x 12-in. timbers spaced 38 ft. 
6 ins. ec. to c., and carry a corrugated iron roof. 
The trusses were assembled complete on the floor 
of the rink, and then raised to place by means of 
two gin poles. 

The surprising thing about the design is that 
a total gross load of only 20 Ibs. per sq. ft. was 
assumed in figuring the stresses in the various 
parts. 


TWO NEW CLUBS, made up largely of engineers, were 
formally opened in New York City last month. Both are 
located in the top stories of the new Hudson Terminal 
Buildings, whose basement is to be the downtown ter- 
minus of the Hudson company’s tunnel system. One of 
these clubs, the Machinery Club, has its headquarters 
in the Fulton Terminal Building, the other, the Rail- 
road Club, is located in the Cortlandt Terminal Building. 
The officers of the Machinery Club are F. H. Stillman, 
President; R. C. McKinney, Vice-President; Walter L. 
Pierce, Treasurer; Theodore Waters, Secretary. The 
officers of the Railroad Club are E. H. Gary, President; 
F. D. Underwood, Vice-President, and C. W. King, Sec- 
retary and Treasurer. 


*Linden, N. J. 
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THE BLOCK SIGNAL TRAIN INDICATING AND EMER- 
GENCY SAFETY EQUIPMENT OF THE INTER- 
BOROUGH RAPID TRANSIT CO., IN THE EAST 
RIVER TUNNELS, NEW YORK CITY. 

It will be remembered by most readers of this 
journal that this latest extension of the New 
York subway system is through two tubes from 
Bowling Green, on the extreme lower end of 


Bowling Green Sta. 


South Ferry Sta. 


2,400 ft. As in the subway generally lights only 
are used for signaling; red and green on the 
“home” signal for ‘‘stop’” and “proceed,” yel- 
low and green on the distant signal for “caution” 
and “proceed,” respectively. In the older subway 
signal case the color of the signal is determined 
by a slide operating between a _ continually 
lighted lamp and a clear-glass lens. In the 
signal case used in these tubes the color indi- 
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FIG. 1. ARRANGEMENT OF BLOCKS AND SIGNALS; SUBWAY EXTENSION OF THE INTERBOR- 
OUGH RAPID TRANSIT CO., UNDER EAST RIVER. 


Manhattan Island, to Borough Hall, Brooklyn. 
Construction is well under way on the still 
further extensions of the system in Brooklyn 
Borough. These notes, however, are entirely 
concerned with the operating equipment of the 
two tubes mentioned. 

The equipment of this 17,000 ft. of tube is 
necessarily somewhat different from that in the 
rest of the subway system, and this difference 
may be largely attributed to two causes. The 
first of these is the necessity of operating the 
regular subway trains through the tubes with 
the very small clearances which have been al- 
lowed between the cars and sides. The other 
cause may be stated as the desire to promote 
every safeguard against possible disaster as the 
result of any accident such as the traveling 
public may think peculiar to subaqueous tun- 
nels and to thus inspire public confidence in 
the safety of the system. 

The signal system is a development of that in 
use throughout the subway, and the changes 
from the older apparatus have been made largely 
on acount of the reduced clearances, though they, 
of course, also comprise those minor improve- 
ments which the subway operation has shown 
to be advisable. The signal apparatus designed 
More especially for these tubes will be used 
throughout on the Brooklyn extension and to 
a certain extent in the whole subway as re- 
placement becomes necessary. 

The return of the direct current operating the 
trains is by one rail only—the other rail of the 
track being divided by insulating joints into 
blocks of predetermined length for the signaling. 
The arrangement of blocks is shown in Fig. 1. 
It will be seen that the lengths of the blocks is 
that of two complete overlaps except toward the 
end of heavy up-grades, where the overlap is 
shortened. Thus the blocks vary from 800 to 


cation is given by separate colored-glass lenses 
in front of incandescent electric lamps which 
are properly lighted and extinguished by auxil- 
iary direct-current relays. 

A pair of 550-volt alternating-current feed- 
ers, No. 4, B. & S. gage, run the length of 
both tubes overhead. This circuit is run 


current at 50 volts and the other at 10. The 10- 
volt secondary winding is connected across the 
rails at the beginning of this track section. 
Across the rails at the opposite end of the track 
section is connected the track relay, the mov- 
ing element of which operates a contact con- 
trolling the direct-current relays (for lighting 
the signals) and the direct-current air valves 
for setting or releasing the train stops. This 
direct-current circuit is connected to mains ex- 
tending the length of the tubes and is fed by 
lG-volt storage batteries in the Borough Hall 
and Bowling Green stations. Each battery is 
charged, by a motor-generator set, from the 
third rail and track circuit. A cast-iron grid 
of one ohm resistance is in series with the 10- 
volt track circuit at the transformer end of the 
section and there is another similar grid at the 
relay end. These are to prevent excessive cur- 
rent, either alternating or direct (train pro- 
pulsion), in the signal circuits. A low-resist- 
ance impedence coil is placed in multiple with 
the a. c. relay. Current for the actual lighting 
of the signal lamps is taken from the 50-volt 
secondary of the track transformer mentioned be- 
fore. It is now seen that the alternating current 
for the signal lamps is switched on and off by 
direct-current relays whose operating circuit is 
opened and closed by the track relay which is 
in turn operated by low-voltage alternating cur- 
rent from the rails. The actual arrangement of 
track and relay circuits to properly accomplish 
this is seen in Fig. 2. 

The expresses from the Lenox Ave. branch -(it 
will be recalled that the subway divides into an 
eastern and a western branch at 96th St.) go to 
Brooklyn, with one half those from the Broad- 
way line (the western branch), while the other 
half from the latter branch go to the South Ferry 
terminus. As will be seen from Fig. 1, these 
Broadway trains in making the loop at South 
Ferry pass over the Brodklyn tracks, as these 
are considerably depressed at this point. The 
junction of the uptown track from Brooklyn, 
having a 3.1% grade, with the South Ferry loop 
presented a few problems in allowing a two- 
minute ‘headway train-service from Brooklyn 
and a four-minute service from South Ferry. It 
seemed necessary that the trains from South 
Ferry should skip the Bowling Green station 
and that all delays occasioned by stopping the 
incoming Brooklyn trains on a steep up-grade 
should be eliminated so far as possible. To in- 
sure the rapid dispatching of all these trains it 
was found advisable to give the Bowling Green 
operator control of signals and stops at both 
ends of both tubes. That he might know the 
progress of trains through the tubes at all times 
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FIG. 2. TYPICAL SIGNAL, TRACK AND INDICATOR CIRCUITS OF THE INTERBOROUGH RAPID 
TRANSIT CO., IN THE EAST RIVER TUNNEL, NEW YORK CITY. 


in duplicate to avoid possible interruptions. 
To these feeders are connected the primary 
windings of what have been called “track” 
transformers, located at each signal. These 
transformers have two secondary’ windings; 
one with a 10 to 1 ratio of transformation, 
the other with a 50 to 1; the one secondary gives 


an automatic illuminated profile of the tubes 
was designed. Fig. 2 shows that the indica- 
tion of each ‘‘home” signal in the tubes is re- 
peated on this device, which is shown in Fig 3. 
It consists essentially of a box 4 ft. long, 2 ft. 
high, 1 ft. deep, with a glass front and with a 
certain arrangement of interior compartments 
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to represent the blocks of the tubes. All of the 
glass is made opaque, except the parts repre- 
senting the tubes, which are subdivided, by the 
walls of the compartments mentioned, so that 
each block can be illuminated independently of 


An important change has been made in the 
electro-pneumatic track switches used on this 
latest work. The electrically operated valve 
controlling the air supply to main switch pis- 
tons has been placed in a steel box on the wall 


who may find it necessary to walk in the tun- 
nels. 

To clear the tunnels of smoke, which might 
result from an accident and which might induce 
a panic among passengers or possibly interfere 


FIG. 3. 


every other one. Each section is lighted by red 
or green electric lamps, according as relays are 
operated from the “home” signals at the dif- 
ferent block points of the tubes. When a tube 
is clear this device shows a green line for that 
tube and the position of train when in the tun 
nel is shown by having the particular block oc- 
cupied shown in red. 

The interlocking switching plants are so con- 
nected that, in case it is desired on account of 
repairs, accidents, ete., trains can be sent through 
against the normal direction of traffic. After 
the Bowling Green operator has signaled the 
Borough Hall operator to send a train through 
in such reverse direction and after the train 
has entered the first block of the tube, then both 
interlocking machines are so locked that neither 
operator is able to change the signals or to send 
another train into the tube from either di- 
rection. When the train in question has emerged 
from the tube, then the former conditions are 
restored and trains can be sent normally or 
against traffic, as before, at the judgment of the 
bowling Green operator. 

At first it might be thought that a train could 
not be sent against normal direction of traffic 
on account of automatic stops, but a study of 
Figs. 1 and 2 will show that the train clears its 
passage ahead of itseif in so running. Under 
normal running when a train enters a new block 
the “home” signal just passed and the one a 
block in the rear goes to ‘“‘danger,’’ while the 
“distant” signal of the block two blocks back 
goes to “caution.” The automatic stop at the 
entrance of the new block, however, remains 
duwn, che one a block back comes up and th2 
one two blocks back goes down. In running 
against traffic, on tracks so equipped, then the 
train automatically lowers the stop at the other 
end of the block entered and sets the one two 
blocks away. 


A 2-in. pipe line for the supply of air neces- 
sary to operate switches and automatic stops 
runs through each tube and connects with the 
Brooklyn and Manhattan substations, which 
motor-driven air compressors. 
Smaller, auxiliary, automatic, motor-driven com- 
pressors have been placed at each end of the 
tubes for action in »se the supply of air from 
both substations should be interrupted. The 
pipe lines carry a pressure of 75 to 80 Ibs. per 
sq. in. Expansion joints of the common piston 
type are fitted to all pipe lines in the tubes 
about every 1,000 ft. 


have heavy, 


BLOCK, SIGNAL APPARATUS AS ACTUALLY INSTALLED IN EAST 
RIVER TUNNEL, NEW YORK CITY. 


and the pipes leading from the air main and to 
the switch pistons have insulating joints so that 
this valve is entirely insulated from the track 
voltage. The switch-pis- 
ton mechanism is boxed 
in with asbestos lumber. 
The third-rail guards at 
switch points are rein- 
forced with heavy asbes- 
tos lumber at the back, 
for the greater protec- 
tion of workmen. 

Each night a careful 
inspection of switches, 
signals, junction 
boxes, relays, impedence 
coils, transformers, 
lamps, fuses and track- 
wiring is made, and all 
insulating track - joints 
are carefully cleaned to 
remove all conducting 
material. The electrical 
circuits are tested at 
noon each day. There 
are two maintainer’s 
crews, for these East 
fiver tunnels, each of 
which works from its 
respective end in both 
tubes toward the cen- 
ter’. 

About every 300 ft. 
through each tube is 
placed a group of emer- 
gency apparatuses, con- 
sisting of a telephone, fire 


stops, 


alarm and emergency 
alarm, which in_ being 
operated automatically 


throws the power off both 
tubes. At these sta- 
tions there is a fire ex- 
tinguisher, an outlet of 
a fire line with a cer 
tain amount of hose and 
a kit of emergency tools. 
A wooden hand rail 
runs along both sides of 


FIG. 6. AIR NOZZLE OF EMERGENCY VENTILATING EQUIP- 
MENT IN EAST RIVER TUNNEL, NEW YORK CITY. 


with their proper exit in time of trouble, an 
arrangement of blowers, ducts and air nozzles 
has been installed as shown in Figs. 4 and 5. 


EnNc.NEWs, 


each tube at such a 
height, above the bench 
formed by the conduit, 
that it may be readily 
grasped by any person 


FIG. 4. AUTOMATIC TRAIN INDICATOR, BATTERY TUNNEL, NEW 


YORK CITY. 
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Into each tunnel at both ends has been intro- 
duced a large nozzle on the end of ducts leading 
from the blowers. The fans at either end of the 
tubes can be started by the Bowling Green 
operator, who also controls the electro-pneu- 
matic dampers which pass the air into one tube 
or the other. He would be expected to start , 
that fan which would clear the tube of smoke 
quickest or best assist in the escape of passen- 
gers by the shortest route, as he would know 
from his illuminated chart and from the alarms 
turned in the exact p'ace of trouble. 

Four sump pits are provided along the tubes 
at points shown on Fig. 6. The sump at the 
lowest level has a double pump equipment the 
arrangement of which is shown in plan and ele- 
vation by Fig. 7. Each of the other three pits 
has a single pump outfit of the same general 
arrangement shown in each half of Fig. 7. All 
these pumps are driven by compressed air from 
3-in. air lines running throug’) both tubes. The 
air for pumping is furnished by separate 
compressors at each terminal of the’ tubes. 
The drainage is discharged through S-in. pipe 
lines laid under the tracks. In addition to these 
stations a pump car has been constructed and 
equipped with electrie motor driven pumps. It 
ean be run in under its own motive power and 
after throwing out as much suction hose as is 
found necessary and connecting its discharge to 
an outlet of the S-in. line it can reinforce the 
sumps. 


THE EFFECT OF THE CONSERVATION OF FLOW IN THE 
OHIO BASIN ON FLOODS IN THE LOWER MISS- 
ISSIPPI. 

By A. H. HORTON,* Assoc. Me Am. Soc. C. E. 
The great floods in the Lower Mississippi are 
the result of great floods in the Ohio basin. Con- 
sequently, if the Ohio River floods are checked 
the benefit will be extended to the Lower Missis- 
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FIG. 7. DISTRIBUTION OF SUMPS; EAST RIVER TUNNEL, 


NEW YORK CITY. 
sippi. This paper is the result of an attempt to 
determine from a review of actual records the 
contribution made by the Ohio basin to Missis- 
sippi floods, and the effect produced on the latter 
by flood conservation in the former. The fol- 
lowing facts are shown: 

(1) That the Missouri basin, by reason of its 
great area of flat country, is slow-spilling and 
floods therein do not rise with rapidity sufficient 
to gorge the channel of the Lower Mississippi. 

(2) That the Upper Mississippi basin, although 
subject to more rapid fluctuations in flow than 
the Missouri, is very much smaller than the lat- 
ter and could not originate floods of capacity 
sufficient to gorge the Lower Mississippi. 

(3) That the Ohio basin discharges at maximum 
flow 50% more water than the Missouri and 
Upper Mississippi combined, and as the basin is 
a quick-spilling one, it practically alone is the 
cause of floods in the Lower Mississippi. 

(4) That inasmuch as it has been shown to 
be possible to reduce floods in the Ohio, the same 
means will also reduce to a point well within the 
capacity of the Lower Mississippi channel all the 
floods that are likely to visit that channel. 

The present consideration of this matter ap- 
pears specially timely because of the present agi- 
tation of the question of conservation of natural 
resources, of which the water resources take first 
importance, and in view of the recent publication 
in Engineering News of Mr. M. O. Leighton’s 


*Assistant Engineer, U. S. Geological Survey, Wash- 
ington, D. C. 
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report to the Inland Waterways Comission on 
“The Relation of Water Conservation to Flood 
Prevention and Navigation in the Ohio River."’* 
It is quite important to demonstrate that the 
great benefits that would be derived from such a 
conservation system are not confined to the Ohio 
basin alone. 

The writer has collected some interesting data 
upon the three rivers which form the Lower 
Mississippi, and, in what follows, has endeavored 
to bring out the fact that the Ohio practically 
controls the Lower Mississippi and has shown 
what would be the effect upon the Lower Mis- 
sissippi of controlling the Ohio. 

Of the three great tributaries which form the 
Lower Mississippi, the Missouri has much the 
largest drainage basin, being about three times 


o as large as that of the 
3 Upper Mississippi and 2% 
& times that of the Ohio; 


but on account of its 
location in the semi 
arid and almost. arid 
regions of northwestern 
United States, it is the 
least important. The Up 
per Mississippi is sup- 
plied with a moderate 
rainfa'l which in com- 
bination with its compar- 
atively small area _ ren- 
ders its flow much less 
than that of the Ohio. 
The valley of the Ohio, alone of the three tribu- 
taries, lies within the zone of copious and, in 
some parts, heavy rainfall. This makes the 
flow of this stream of prime importance in any 
study of the Lower Mississippi River. 

The Ohio has a much more southerly origin 
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sources are less than 100 miles north of the cen 
ter of Alabama, or about 200 miles from the Gulf 
of Mexico. Physiographically speaking, the Ohio 
is the best established for, although the Missis 
sippi is probably of the same age, the uppet 
part of its basin was much more extensively modi 
fied by the ice during the glacial period, only a 
small portion of the Ohio’s drainage being af- 
fected at that time and but little change wus 
produced in the topography of any except: a 
small portion of the extreme northeastern part 
of its basin. In consequence of this condition, 
the channels of the Ohio and its tributaries are 
fully developed and fixed. Their beds are in- 
cised in the underlying rock, and their waters 
are clear except at the time of floods. 

The headwaters of the affluents of the Ohio 
drain the steep and rocky slopes of the 
western side of the Appalachian Mountains, a 
condition which causes the heavy rains to rush 
into the streams with little or no opportunity 
for absorption by the soil, and oOmncee in the 
streams the water hurls itself down the steep 
slopes to the lower reaches of the river, where 
the slope is low, producing the devastating 
floods for which the Ohio is famous. 
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Transverse Section. 


Vertical Section A-3 


FIG. 8. PLAN AND ELEVATION OF APPARATUS IN SUMP NO. 3; EAST RIVER TUNNEL, NEW 
YORK CITY. 


and course than either the Mississippi or the 
Missouri. Its extreme northerly sources are 
about 40 miles south of Buffalo and its southerly 
4 *Engineering News, May 7, 1908. : 7 


The Gulf of Mexico exerts a great influence 
upon the rainfall of the Ohio Valley. By means 
of the southerly winds which prevail in the lower 
valley of the Mississippi, the moisture-laden airs 
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from the gulf are carried up the Mississippi Val- 
ley and are deflected northeastward up the Ohio 
Valley until they strike the upper slopes of 
the Appalachian Mountains, which causes them 
to precipitate most of their moisture in heavy 
rains. It is said that the lower lake region and 
the St. Lawrence Valley form the highway for 
about 85% of all the storms in the United States. 

On account of the southerly situation of the 
Ohio, it is the first of the three great tributaries 
to feel the effect of the gulf. During the months 
of January, February and March, at which time 
the headwaters of the Mississippi and Missouri 
are frozen fast, the warm rainstorms from the 
south come up the Mississippi and Ohio valleys 
and produce heavy rainfall over the Ohio Val- 
ley, and especially at the headwaters. It nat- 
urally follows that these three months are the 
season of greatest rainfall combined with the 
spring melting which releases the locked up 
precipitation of the winter and in consequence 
the great floods of the Ohio occur in these same 
months, and seldom occur after March, although 
there are notable exceptions to this rule. 

The drainage area of the Ohio above Paducah 
is about 204,000 square miles, the mean annual 
rainfall is about 45.4 ins., ranging from 35 ins. 
along its northern boundary to 70 ins. in the 
southeastern part at the sources of the Ten- 
nessee, The mean annual flow is about 300,000 
cu. ft. per sec.; the maximum flow is in the 
neighborhood of 1,500,000 cu. ft. per sec., being 
about 30 times the low water flow. About 44% 
of the rainfall passes off as run-off. The mean 
annual flow of the Ohio is considerably greater 
than that of the St. Lawrence River, even though 
the drainage area of the Great Lakes is nearly 
twice as great as that of the Ohio. The yearly 
flow of the Ohio would raise the surface of Lake 
Erie about 30 ft. 

The respective percentages of the discharge 
of the main stream supplied by the Ohio, Upper 
Mississippi and Missouri are 31, 18, and 14. The 
remaining 37% is supplied by streams between 
the mouth of the Ohio and the Missouri and 
by the tributaries below Cairo. 

The movement and melting of the great ice 
sheet which covered so large a part of the upper 
Mississippi basin during the glacial epoch pro- 
duced a very marked effect upon the topography 
of the basin; the courses of the rivers were 
changed, drainage lines were altered very exten- 
sively and the surface was covered with innum- 
erable lakes and swamps. According to the Tenth 
Census there are between 5,000 and 6,000 lakes in 
the Upper Mississippi drainage basin and all these 
lakes and swamps have a decided effect upon the 
regimen of the river. The Upper Mississippi 
flows through a comparatively level country, parts 
of which were originally very heavily forested and 
are now covered with secondary growths. Its 
drainage basin is 171,500 sq. miles in area, extend-— 
ing nearly to the Canadian line, about 350 miles 
farther north than the Ohio’s watershed. The 
mean annual rainfall is about 30.5 ins., varying 
from 25 ins. at its northern boundary to 40 at 
the southern boundary. The mean annual flow 
is about 125,000 cu. ft. per sec., the maximum 
flow is in the neighborhood of 360,000 cu. ft. per 
sec., being about 12 times its low-water flow. 
About 33% of the rainfall passes off at run-off. 

The Missouri River drains the arid and semi- 
arid region of northwestern United States, Its 
channel is not deeply incised and the burden of 
sand and silt that it carries is greatly in excess 
of that moved by either of the other great 
branches of the Mississippi. The northern 
boundary of its watershed extends into Can- 
ada, being some 500 miles farther north than the 
northern boundary of the Ohio’s drainage basin. 

There are about 527,000 miles in its basin, of 
which only a small part lies in the humid region. 
The mean annual rainfall is about 19.5 ins., vary- 
ing from 10 ins. in the semi-arid regions to 40 at 
the eastern boundary. The mean annual flow is 
about 100,000 cu. ft. per sec.; the maximum flow 
is in the neighborhood of 600,000 cu. ft. per sec. 
About 13% of the rainfall passes off as run-off. 
About two-thirds of the total amount of sus- 
pended matter in the Mississippi immediately be- 
low Cairo comes from the Missouri. 


Table I gives a comparison of these three 
streams. A study of this table shows that al- 
though its drainage area is only one-third of the 
combined Mississippi and Missouri, the mean and 
low-water flow of the Ohio is 1.3 times as great 
as their combined flow and its maximum flow is 
1.5 times as great. Table I shows also that the 
Ohio’s rainfall is about twice as great, that its 
run-off per square mile is 4.5 times as great and 
that the proportion of rainfall that passes off as 
run-off is about 2 times as great. Its maximum 
flow is 4 times that of the Upper Mississippi and 
2.4 times that of the Missouri. 

From the foregoing, when it is further considered 
that the Ohio basin is subject to heavy rains at 
the season of the year when the ground is frozen 
and covered with snow to a greater or less extent, 
and that the heaviest rains fall on the head- 
waters where the soil is rocky and the slope of 
the surface of the ground is steep, it is easily 
seen that the Ohio River is the controlling trib- 
utary of the Mississippi River and it is axiomatic 
that any scheme whereby the floods of the Ohio 
are reduced or controlled will produce almost the 
same effect upon the floods of the Lower Missis 
sippi. The benefits to navigation and the re- 
duction in height of the floods on the Lower Mis- 
sissippi, thereby insuring the safety of the levees, 
resulting from such control of the Ohio, should be 
considered in counting the cost of a reservoir 
system on the Ohio River for the aid of naviga- 
tion and flood reduction. 

As has been stated, January, February and 
March are the months of heaviest rainfall in the 
Ohio basin and the months of May and June in 
the Mississippi and Missouri basins. In conse- 
quence the usual order of the floods of the trib 
utaries of the Mississippi is as follows: The 
Ohio, Cumberland and Tennessee all together; 
the Upper Mississippi and Lower Missouri; then 
the Upper Missouri. The other western rivers 
may accompany either or both of the two latter 
floods. Floods on all the tributaries at the same 
time have never been known to occur. Such a 
coincidence would produce a calamity of unpar- 
alleled magnitude, the region below Cairo adja- 
cent to the river would probably resemble an 
arm of the ocean rather than a river during such 
a flood. 

Table II shows the maximum discharge in cu. 
ft. per sec. of several floods on the Mississippi 
River at Cairo, the maximum discharge of the 
Ohio at the same time, and the proportion of the 
discharge of the Mississippi that is supplied by 
the Ohio. 

From incomplete investigations that have been 
made on some of the tributaries of the Ohio 
River, it has been determined that about 18% of 
the drainage area above Paducah can be con- 
served by means of reservoirs. It may be as- 
sumed that with more maps and more detailed 
investigations sufficient reservoir sites may be 
found to conserve one-third of the drainage area, 
for less than half the basin of the Ohio is 
covered by contour maps. Furthermore the 
amount of water discharging at any time would 
be reduced by more than the same percentage, 
because the areas above the reservoir sites cover 
the areas of heaviest rainfall. and steepest 
topography, which produces a larger run-off. 

In Table III is given the amount the maximum 
stage of the Mississippi at Cairo for different 
years would be reduced with one-third of the 
area of the Ohio conserved. 

With the reservoirs only half full at the begin- 
ning of the low-water season an additional flow 
of 200,000 cu. ft. per sec. could be maintained for 
three months, which would produce a stage of 
about 13 ft. on the Cairo gage. This estimate 
takes into account the flow of the Mississippi 
above Cairo and assumes that the rivers maintain 
a low-water stage for three months. Inasmuch 
as the low-water stage does not persist for so 


TABLE II.—MAXIMUM FLOOD DISCHARGES OF THE 
MISSISSIPPI AND OHIO RIVERS. 
Maximum discharge 
Mississippi Ohio at Percentage the flow of the 
Year. at Cairo. Paducah. Ohio is of the Mississippi. 
250,000 970,000 78 


1881 1,330,000 830,000 i2 
1882 1,700,000 1,230,000 72 
1883 1,700,000 1,270,000 7 
1884 1,690,000 1,440,000 85 
1892 1,440,000 923,000 64 
1803 .530,000 974,000 64 
1897 1,690,000 1,275,000 15 
Mean 1,540,000 1,114,000 72 


TABLE IIl.—-AMOUNT THE MAXIMUM READING OF 
THE CAIRO GAGE WOULD BE REDUCED BY RES- 
ERVOIRS IN THE OHIO RIVER DRAINAGE AREA. 


Reduction in gage 


height at Cairo. 
7 
5 
7.5 
8.5 

6 
6 


TABLE 1V.—THE AMOUNT IN FEET THAT THE 
CREST OF VARIOUS FLOODS WOULD HAVE BEEN 
REDUCED AT DIFFERENT SECTIONS ON THE 
LOWER MISSISSIPPI HAD ONE-THIRD OF THE 
. DRAINAGE AREA OF THE OHIO RIVER BEEN 


CONSERVED. 

1882. 1883. 1884. 1892. 1893. 1897. 
7 7.5 85 6 6 7 
7 7 8.5 55 565 7 
Mouth of White River 8 8 95 6 6 8 
Lake Providence ..... 8 8 10 6 6 8.5 
Vicksburg ........ 9 il 6. 9 


long a period it is safe to assume that the stage 
would be more than 18 ft. during the greater 
part of the three months. 

In studying the effect of controlling the floods 
of the Ohio River, upon the high-water stages 
of the Mississippi below Cairo, the situation is 
somewhat complicated on account of levee con- 
struction and the forming of crevasses during 
high floods. 

Before the construction of levees the river 
would overflow its banks into the St. Francis, 
Yazoo, White, and Tensas basins and other 
basins farther down. Since the construction of 
levees which had been done actively previous to 
1897, and thas been continued since then, these 
basins have been gradually closed. 

A discharge curve determined at any section 
may apply for only a short time, due to the 
shifting nature of the river bottom; also to the 
fact that levees may close a flood basin above 
the discharge section, thereby forcing a large 
quantity of water through the section which 
passed around it at the time the discharge rela- 
tion was determined. Very frequently before 
the maximum stage was reached along a leveed 
stretch of the river a crevasse would occur, per- 
mitting a large amount of flood water to escape 
from the river and the maximum stage that 
would have been reached had the water passed 
the discharge section can only be estimated. It 
has been stated that the vertical oscillations of 
the bed of the river itself conform in a great 
measure to the changes in stage. The levees at 
the present time have been strengthened and 
raised so that the flood of 1907, which has been 
exceeded but six times in the past 40 years, was 
carried down for 975 miles without a _ single 
break. This fact speaks well for the efficient 
supervision of the construction and maintenance 
of the levees by the Mississippi River Commis- 
sion. 

In Table IV there are given the amounts that 
the crests of the floods of different years would 
have been decreased at various points on the 
Lower Mississippi River, with one-third of the 
area of the Ohio conserved by reservoirs. The 
reader should not lose sight of the fact that the 
conserved area is not rendered unfit for cultiva- 
tion or other use, but that only a small portion 
of the conserved area is so utilized that its value 


TABLE I.—COMPARISON OF THE UPPER MISSISSIPPI, MISSOURI AND OHIO RIVERS. 


Missouri. Miss. 
“GOR. 527,000 171,500 
Relative Run-off per sq. mile........ 1 3.9 
Relative per cent. of rain as run-off.... 1 2.5 


Ohio. Miss. Ohio. Mo. & Miss. Ohio. 
204,000 171,500 204,000 698,500 204,000 
0.4 1 1.2 1 3 
3.0 1 2.4 1 1.3 
2.4 1 4.0 1 1.5 
A. 1 1.6 1 1.3 
8 1 2.0 1 4.6 
2.3 1 1.5 1 2.0 
3.4 1 1.3 1 23 
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for cultivation is destroyed—that part which is 
covered by the reservoir amounts to only a few 
square miles for each conserved area. 

The 1907 flood was within 2 ft. of the highest 
recorded flood and there was no break in the 
levees, but there is no way of telling what would 
have happened had the 1907 flood reached the 
record stage. It is not the ordinary flood that 
causes damage but the extraordinarily high water 
which causes so much havoc and destruction. 
After years of security from inundation sections 
that were formerly overflowed at frequent inter- 
vals have been immune from floods and in con- 
sequence have become thickly settled and built 
up; if then the levees break under pressure of a 
record flood the damage done would be enormous. 
Granting that Table IV may be 50% in error on 
account of deficient data, it is seen from what 
would have been the effect of Ohio reservoirs 
upon the extraordinarily high fleods of 1882 and 
1884, that what would be a record breaking flood 
on the Mississippi River would be reduced to an 
ordinary flood of little or no danger. 

In Table V is shown the amount that the min- 
imum low-water during 1882 would have been 
raised by an additional net flow of 180,000 cu. ft. 
per sec. at several points on the Lower Missis- 
sippi River, which would be available from the 
reservoirs of the Ohio River if they were half 
full at the beginning of low water and emptied 
in three months. While this additional amount 
of water may not increase the actual depth of 
water available for navigation by the amount 
shown in the table, it would have that tendency 
and its general effect would be very beneficial to 
navigation conditions. i 
TABLE V.—AMOUNT IN FEET THAT THE MINIMUM 

LOW WATER AT VARIOUS SECTIONS ON THE 

MISSISSIPPI RIVER WOULD BE INCREASED BY 


THE FLOW FROM RESERVOIRS IN THE OHIO 
RIVER DRAINAGE AREA. 


Locality. 1882. 
7.5 


The year 1882 was by no means an extremely 
low-water year. The increase in stage due to 
increasing the flow is greater the lower the dis- 
charge, due to the fact that the increment of dis- 
charge increases rapidly with increasing stage. 

From what has been said it may be granted 
that it has been shown that the Ohio River exer- 
cises a controlling influence over the Lower Mis- 
sissippi in flood, that the disastrous floods come 
from the Ohio and that, with the Ohio River con- 
trolled by a reservoir system, the floods of the 
Lower Mississippi would be reduced to such 
stages as would cause little or no apprehension. 
By such water conservation water power sites on 
the Ohio River and tributaries would be increased 
two or three times in value, navigation on the 
Ohio and Mississippi Rivers could be improved 
with a minimum amount of construction and a 
maximum of efficiency. Freight rates would be 
reduced to a minimum, the saving to the manu 
facturers and producers, brought about by the 
competition of water carriage with railroads, 
would pay for the total cost of the scheme in a 
very few years. 

The overflow lands adjacent to the rivers, which 
are among the most fertile in the country, could 
be cultivated and developed without the appre- 
hension of a devastating flood. The development 
of these lands in the past few years has exceeded 
that of any other section of the country. With 
the knowledge that it was a certainty that no 
flood would overtop the levees and that no break- 
age would occur during floods, which is guaran- 
teed by the careful supervision of the Mississippi 
River Commission, these lands would be devel- 
oped much more rapidly and extensively. 

Reviewing all these benefits it would appear 
that their value to the country as a whole would 
be many times greater than the cost of the con- 
servation works, that the reservoir system should 
be constructed and that all the component parts 
be completed so that the maximum use could be 
made of this gréat natural trafficway, situated at 
the center of trade and commerce in the United 
States. 


A STRUCTURAL PLANT IN THE PHILIPPINES. 
By ROYAL J. MANSFIELD,* Assoc. M. Am. Soc. C. E. 


Up to about two years ago there was no plant 
in the Philippines fitted to manufacture struc- 
tural steel. There were several fairly well 
equipped machine shops, including foundries for 
brass and iron castings of small size, but the 
fabrication of steel bridges and similar struc- 
tures had not been attempted. With the develop- 
ments going on all over the islands, it seemed 
therefore that a field was open for such a plant, 
and the Atlantic, Gulf & Pacific Co. has met 
this requirement. 

Situated at the junction of the San Juan and 
Pasig rivers, just in the outskirts of Manila, 
with the railway within a short distance, the 
plant possesses first class shipping facilities. The 
raw material, which is brought in from abroad, 
is taken to the shops on the same lighter which 
receives it from the ship, and, after fabrication, 
may be as easily loaded once more for trans- 
portation, either by land or water. 

While the shops do not yet possess all the 
tools to be found in many of the large modern 
plants, there is sufficient machinery in operation 
so that a great variety of work has been satis-~ 
factorily turned out. During twelve consecutive 
months, an average of over 400 tons per month 
was fabricated, the greatest output being about 
800 tons in one month. A short description of 
some of the structures built by this plant may 
be of interest. 

The Pasig River Bridge is a double track struc- 
ture built for the Manila R. R. Co. across the 
Pasig River within the city limits of Manila. It 
is a drawbridge, but built at a sufficient eleva- 
tion to allow passage of most of the river traffic 
without the necessity of being swung. 

The superstructure is of heavy construction, 
built after Cooper’s specifications—E 30 loading. 
All the steel work, including the mechanism for 
the swing span, was fabricated at the new shops. 
It is a fair sample of what may be done with 
Filipino labor, and the workmanship will com- 
pare favorably with work turned out in the 
States. 

Considerable work has been done in tank con- 
struction, but the 100,000-gallon elevated tank 
shown herewith is perhaps the most important 
structure so far. Particular attention has been 
paid in designing to providing for the typhoons 
and earthquakes which occur in this region. The 
wind pressure was assumed at 70 Ibs. per sq. ft., 
which is probably in excess of anything that will 
ever be realized. Of course it is impossible to 


clination would only be of momentary duration 
if it occurred. 

A number of pipe lines have been built at this 
plant for various mining companies, but the 
most important is the 42-in. pipe line which is 
a part of Manila’s new water-works system. The 
dam for the new water supply is situated some 
16 miles from Manila, and the pipe line, in con- 
junction with about five miles of concrete-lined 


| 


Fig. 2. Laying 42-in. Steel Pipe-Line for Manila 
Water Works. 


tunnels, conveys the water by gravity to the 
reservoir a short distance outside the city limits. 
Altogether there is over 10 miles of this pipe. 
It is made of 8-16-in. plate with double riveted 
lap joints and is dipped in asphalt. 

A part of the water-works line—that in the 
gorge, a length for about two miles from the 
dam—is laid through rough country and con- 
sequently is very crooked and difficult. Many 
concrete culverts are used to carry the pipe over 
small waterways, while in two places it is car- 
ried across ravines on steel bridges. All the 
bends were carefully figured and laid out in the 
shop to fit the survey. Except in special cases, 
the pipe was made in 35-ft. lengths, shipped by 


J) 


FIG. 1. THE FIRST STRUCTURAL STEEL WORKS IN THE PHILIPPINES. 


calculate the stresses caused in a structure from 
earthquake and therefore to economically pro- 
vide for them, but, as a guide in design, it was 
estimated that an inclination of 6° from the 
vertical should not strain the tower beyond the 
elastic limit. It is thought that this inclination 
is in excess of what may be caused by any prob- 
able earthquake in this locality, and such an in- 
*Manila, P. I. 


train to the nearest point, and thence hauled on 
special wagons along the work as required. Most 
of the pipe is buried about 4 ft. below the sur- 
face. 

All the shop work, as well as the field erection, 
is carried on with Filipino laborers under the 
direction of white foremen, and perhaps the most 
interesting feature to one visiting this plant for 
the first time is to see how skillful America’s 
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FIG. 3. BRIDGE OVER PASIG RIVER. 
Built by Atlantic, Gulf & Pacific Co. 


becoming. A fore even we could not speak, you would not be be- 
if you were to tell lieved. As a matter of fact, there have been 


> States that we were building represented at the shops at one time 1S different 
people whose language dialects, so that not only has it been quite im- 


a possible for white men to talk directly with most 
| of the natives, but it is difficult for the natives 
to make each other understand. 

The school system which Americans have put 
into Operation is already beginning to give re- 
sulis, and young boys who have learned English 
and have had a course in one of the trades 
schools, are proving themselves very efficient in 
the shop. 

The natives learn quickly, and soon become 
quite expert at the one part of the work they 
are taught. One common “tao” who had never 
seen a machine in his life, was started with one 
of the gangs on a power riveter, and three 
nonths later drove, on an average, 2,900 rivets 
per day in riveted pipe. All the actual work of 
operating the machines and handling the ma 
terial is done by natives. At no time have there 

been more than five or six white men connectsd 
with the plant. 


TEST OF A DIRECT-ACTING SIMPLEX BOILER-FEED 

| PUMP.* 
The data available on actual performance of 
| the most common power p'ant auxiliary, the sim- 
ple direct-acting steam pump, are mostly related 
to steam consumption per I. HP. at full rated 
loads, and comparatively few are found showing 
slip, heat and steam consumption, efficiency, etc., 
tt variable loads or spe:ds. The data in the ac- 
companying table and figure have been derived 
from a test on a 12 x 714 x 12-in. simplex pump 
at the Armour Institute of Technology. There 
‘s nothing unusual about the pump nor, in- 
deed, are the figures extraordinary, except, per- 
haps, in that similar ones have not been widely 
circulated. The excessive power ‘“‘consumption” 


Atlantic, Gulf & Pacifie Co.) Soc. M. 


12-IN. 


per 


at slow speed is especially noticeable. The pump 


Fig. 4. Elevated Water Tank of 100,000 Gallons had been in use for six years, but was overhauled 


*Data furnished by Professor G. F. Gebhardt, M. Am. 
E., Armour Institute of Technology. 


SIMPLEX BOILER-FEED PUMP WITH STEAM ACTUATED VALVE GEAR, 


mi 29.7 14.9 
ate 45 45 
364 461 
4,440 5.965 
HP. water cyl. 
- 0.95 0.983 0.983 
HP. steam cyl. 
HP. steam cyl. 
= O90 Ooo ool O89 
D. HP 
0.497 0.278 3.85 5AM) 4.42 


temperature 
shortened to insure smooth running this apparent slip and 


and repacked for this test run, which was made 
in accordance with the code of the American 
Society of Mechanical Engineers. 


SOME UNSOLVED PROBLEMS IN METAL MINING. 


Unsolved problems in metal mining were dis- 
cussed by Prof. Henry Louis before the Insti- 
tution of Civil Engineers on April 27, as reported 
by the “Iron and Coal Trades Review’; the dif- 
ficulties of boring, blasting and shaft sinking are 
perhaps as important to civil engineers as to the 
mining fraternity. After dwelling on the elas- 
ticity of the term “Ore,” the waste dump of one 
generation being the valuable ore of a succeeding 
metallurgist owing to improvement of mill or 
smelter process, Prof. Louis pointed out the pres- 
ent narrow limits of means of identifying the 
locality of mineral ground: as a rule an outcrop 
must be found kefore farther exploratory work 
can be profitably undertaken; continuous metal 
beds, such as the zinc deposits near Joplin, Mo., 
are rare. Im one exception only has science come 
to the prospector’s aid—magnetie iron properties 
in Sweden are customarily valued and sold by 
their “compass drag,”’ the effect of the ore-body 
on a vertically suspended magnetic needle above 
ground. In view of the widely different electric 
and magnetic properties of minerals, a fruitful 
field is here open for farther development of elec- 
trical experiments with the purpose of locating 
hidden metal. Such information as may be de- 
rived from geological evidence is, in the present 
state of that science, entirely inadequate to war- 
rant any considerable expenditure on preliminary 
underground exploration. This branch of eco- 
nomic geology presents the most difficult problem 
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Performance Curves of a Direct-Acting, Simplex 
Boiler-Feed Pump, Under Ordinary Working 
Conditions. 


of all and the one which is least approached by 
any solution. 

Boring is brought into requisition when the 
location of a deposit is already approximately 
known. The first subject presenting itself for in- 
vestigation in this connection is the artificial pro- 
duction of “bort,’’ the carbons set in the diamond 
drili with which deep borings are now univer- 


AT ARMOUR INSTITUTE OF TECHNOLOGY. 
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sally made. The cost of the comparatively rare 
black diamonds now used for this purpose is one 
of the system’s large items of expense. The next 
difficulty with the rotary bore-hole is its usual 
deviation from the vertical or starting direction, 


16 Valve I2 Valve | 


Flood Water 


working places, will bring huge reward to the 
successful inventor. 

Underground haulage, except in the rare in 
stances where a long, comparatively straight adit 
or level renders electric locomotives available, is 
still most primitive; the suspended monorail 
merits attention in this connection. Winding, at 
great depths, brings up the perennial rope ques- 
tion: the weight of wire rope of uniform cross 
section sets its own limit to its employment. 
The tapered cable does not obtain general favor, 
and we await the metallurgist’s assistance with 
an alloy of greater tenacity, without loss of 
toughness, than that possessed by the steel at 
present used for this purpose. Lastly, when the 
ore is brought to the surface, it demands more 
adequate dressing machinery than is now avaii- 
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FIG. 1. CLEMENS HERSCHEL’S “FALL INCREASER,” AS APPLIED TO A HYDRO-ELECTRIC 
POWER STATION. 


as large a lateral development of position as 1 in 
3 is common, and the determination of its bearing 
by present unsatisfactory methods depends upon 
the use of a magnetic needle subject to inde- 
terminable electric and magnetic influences. Shaft 
sinking to any depth desirable from an economic 
point of view presents no insuperable difficulties 
to the modern engineer, concerned only with 
such minor questions as working speed and cost, 
comparative value of rectangular and circular 
form and the extension of the use of reinforced 
concrete lining. The detail of drilling, however, 
presents a problem of immediate importance. 
The boring of shot holes for sinking and driving 
commodious shafts and levels and breaking rock 
in large stopes has in 50 years made enormous 
advances, yet the pneumatic drill, the only form 
so far equal to the demands of a hard rock face, 
labors under the drawback of a loss of from 
28 HP. at the compressor to 5 HP. in the drill 
cylinder and still farther to 1.7 HP. at the point 


able. A crusher that will give a uniform product, 
0.05 to 0.01 in. in diameter without a heavy 
burden of slimes, is one of the most important 
of the mechanical problems of metal mining. 


A DEVICE TO INCREASE THE EFFECTIVE HEAD OF A 
WATER-POWER PLANT BY UTILIZING WASTE 
WATER. 

In 1907, in connection with a competition of 
designs for a hydro-electric power station for 
the city of Geneva, Switzerland, Mr. Clemens 
Herschel, M. Am. Soc. C. E., 2 Wall St., New 
York City, invented a piece of apparatus termed 
‘a “fall increaser,’’ designed to increase the ef- 
fective head of turbine plants by the use of 
freshet water going to waste. The arrangement 
is shown in its essential parts by Fig. 1, from 
which it is seen that the throat of a Venturi- 
meter tube is perforated and enclosed in a 
tight box to which the turbine discharge- 
pipe is connected. It 
would be expected from 
the action of the Venturi 


meter that suction 


Section A-B. 
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pressure wou!'d be created 
in the vacuum box and 
Mr. Herschel’s’ experi- 
_— ments have shown that 
=} the suction could be main 

tained to a useful degree 
with a heavy turbine dis-— 
charge by a _ reasonable 
amount of surplus water. 
Fig. 1 shows the ar- 

rangement for testing the 
device at the Holyoke 
Testing Flume. During 
the course of experi- 
ments with a discharge 
through the 12-in. draft 
pipe, about 40% _ that 
through the 16-in. oper- 
ating pipe a suction head 


of 14 ft. easily 
maintained. With no dis- 
charge from the 12-in. 


pipe, the suction  pres- 


FIG. 2. EXPERIMENTAL ARRANGEMENT OF HERSCHEL’S “FALL 
INCREASER” AT THE HOLYOKE TESTING FLUME, HOLYOKE, eee ee 


MASS. 


of actual impact. Electricity has not been suc- 
cessfully adapted to the reciprocating action of 
the precussive drill; a rotating machine should 
prove the acceptable solution if a_ sufficiently 
hard and strong bit becomes commercially avail- 
able. A light, compact drill that can be handled 
by one man in the confined spaces and awkward 
positions necessitated by the majority of mine 


suction box were crush- 

ed in. <A long series of 

tests have been made on several throats of dif- 

ferent dimensions and suction apertures. The 

results of such a series of tests on one throat are 

plotted in Fig. 2 and the terms employed on 
this diagram are outlined below. 

Work gained 
Efficiency = 


Normal hhead x operating water. 


This is derived as follows: 
Let h normal operating head. 
Ii = head gained by “fall increaser.” 
Q turbine discharge under head (h). 
(i= turbine discharge under head (h+ I). 
Qs operating water through “fall in- 
creaser” under head (/). 
Work done without fa'l inecreaser Qh. 
Work done with fall increaser Qi (Gh + Ii). 
Work gained by fall increaser Qi (h + In) 


Qh. 
and as 
vit Wi vi 
= ——and Y = —-—— 
hy Vi +h, 


substituting above 
Werk gained by fall increaser 


vi + hy Na+ hy 
(A) 
efficiency - 
Qe h 
Water Ratio 
Qe 
Ih 
Head Ratio 
h 


Fig. 2 shows a remarkable characteristic of the 
apparatus. The curves showing the relation be- 
tween water ratio and efficiency in one instance 
and between water-ratio and efficiency in the 
other are the same for all values of operating 
water, from maximum to minimum, through the 
Venturi-tube throat. 

As a general proposition, using the “fall in- 
creaser”’ to increase the effective head, where 
plenty of water was going to waste, it would be 
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Water Lifted 
Water Ratio = 
Operating Water. 


Fig. 3. Curves Showing Performance of Throat 
of Herschel’s ‘Fall Increaser.” 
proposed to increase the head by 50%. Tests in- 
dicate that this could be reached with a water 
ratio of 0.42; that is, the operating water 
through the Venturi tube would be 2.38 times the 
turbine discharge under the increased head. If 
the head was increased 50%, the HP. for each 

gate opening would be increased about SO0%. 


THE DRAWBRIDGES crossing the Chicago Drainage 
Canal are at last to be equipped with operating machin- 
ery. It is stated that the work can be completed by 
April, 1910. The law required this to be done by De- 
cember, 1906, and the time was later extended to De- 
cember, 1908, but definite action in the matter has oaly 
been taken recently. There are 15 bridges to be equipped. 
Most of these are swing bridges. The big double-leaft 
eight-track bascule Scherzer bridge at Campbell Ave. 
will not be thus equipped, but will be replaced with a 
single-leaf bascule bridge. It was found on investigation 
that such an immense amount of cutting, drilling, rivet- 
ing, altering and new material would be required to 
adapt the present bridge for operation, that it would be 
very much cheaper to put in a new bridge The 
present structure was built in 1900. It was described 
and illustrated in our issue of May 24, 1900. 


635 
| 
j 
| 
| 
| 
i 
| i | 
F 
| 
= 


636 


ENGINEERING NEWS. 


Vol. 59. No. 24. 


ALEXANDER MACKENZIE. 

The retirement on May 25 of Brigadier-General 
Alexander Mackenzie from the position of Chief 
of Engineers has been noted in a previous issue 
of Engineering News. Gen. Mackenzie was born 
in Wisconsin, May 25, 1844, he entered West 
Point in 1860, and, graduating in 1864, was com- 
missioned a first lieutenant in the Corps of Engi- 
neers. During the last two years of the Rebellion 
he served as Assistant Engineer in the Depart- 
ment of Arkansas, receiving March 13, 1865, the 
brevet rank of Captain ‘for gallant and meri 
torious services.’ After the war he was con- 
nected with the repairs of Fort Washington, Md., 
the examination of the Mississippi levees and the 
improvement of the harbors of Lake Michigan 
until 1867, when he was promoted to a Captaincy 
and was placed in command of a company at 
Willett’s Point, N. Y. From 1874 to 1878 he was 
ussistant engineer on the Louisville and Portland 
Canal and improvement of the Falls of the Ohio 
at Louisville, Ky., under the supervision of Major 
Weitzel. He transferred to the Upper 
Mississippi Valley, where the Des Moines Rapids 
Canal and locks were among the works under his 
care. In April, 1882, he was made a Major and 
for the next dozen years he 
works demanding a 
judgment. He 
the 


was then 


was 
high quality 
superintended 

River 


employed on 
of engineering 
improvements of 
Des Moines 
Rapids and the mouth of the Illinois River, and 
served on the Missouri River Commission and on 
various other river and harbor engineer boards. 
In July, 1895, he was promoted to the rank of 
Lieutenant-Colonel, and became first Assistant to 
the Chief of Engineers. He was made a Colonel 
in 1901 and served as a member of the Board of 
Engineers for Rivers and Harbors, inember of the 
Provisional General Staff and of the General 
Council, appointed to the General Staff 
Corps, and was a member of the Board of Gov- 
ernment and Direction of the War College. He 
also aided in the work of the Board to determine 
upon a site for a central military post in the 
Island of Oahu, Hawaii Territory, and to conduct 
a military reconnoissance of the Hawaiian Arch- 
ipelago. 

His final promotion during active service was 
that to Brigadier-General and Chief of Engineers, 
Jan. 23, 1904. During the time that he commanded 


Mississippi between 


was 


Brigadier-General Alexander Mackenzie. 


the Corps of Engineers and was in full charge of 
the engineer department, he also acted on the 
Boards of Ordnance and Fortification, of Com- 
missioners of the Soldiers’ Home, of the Board 
to revise the report of the Endicott Board ap- 
pointed under the provisions of an Act of Con- 
gress approved March 3, 1905, to “‘examine and 
report at what ports fortifications or other de- 
fenses are most urgently required,” and since 


March, 1907, was a member of the Inland Water- 
ways Commission. May 25, 1908, he was placed 
on the retired list with the rank of Major-Gen- 
eral, Corps of Engineers. 


WILLIAM DANA EWART. 


William Dana Ewart, the inventor of the malle- 
able-iron detachable drive chain, exploited by 
the Link-Belt Machinery and Engineering Com- 
panies, died at Rome, Italy, May 3, at the age 
of 56 years. His invention has had an impor- 
tant influence in the development of elevating 


and conveying machinery and agricultural ma- 
chinery. Fhe original invention was a sprocket 
chain link adapted to hook into the preceding and 
following links and yet not become detached while 
the chain was running. 

Mr. Ewart retired from active business several 
years ago on account of failing health, and has 
resided in southern Europe since. 


A COAL BRIQUETTE PLANT* built in 1907 at the 
Bankhead Mines, Alberta, Cana, has so_ successfully 
solved the problem of waste presented by the large 
percentage of dust which is produced on account of the 
exceptionally friable constitution of the mine output, 
that the original unit of which the plant at first con- 
sisted is now being doubled. The method followed is 


known as the ‘‘Zwoyer’’ process, and operations are 
carried on under license from ‘the Zwoyer Fuel Co., 
of New York City. The dust instead of being dumped 


on the waste pile is now passed to the dust bin in 
the breaker. This bin is 20 x 30 ft. and 24 ft. deep, 
and adjoins the machinery house which, 60 x 73 ft. in 
area, contains the briquette machinery, crusher, mixer 
of six units, pitch storage-tank, 12 x 6 x 8 ft., double 
cylinder engine, 14 20-in. stroke, two dust elevators 
and briquette press. A cooling house contains the cool- 
ing table and machinery for driving the briquette con- 
veyor. 

The dust is carried from the bins to the crusher by 
a drag-chain, passes to the mixers and is there heated 
by the gases from the mixer furnace while pitch is 
introduced by an atomizer. From the last mixer it is 
brought by an elevator to the press and briquetted. 
By means of a belt-conveyor the briquettes reach the 
distributor over the cooling table and after being car- 
ried back and forth over the latter 7% times, the 
briquette conveyor finally deposits them in the briquette 
bins. The briquettes are sold for $4.00 per ton at the 
plant and find ready demand, one division of the Cana- 
dian Pacific using them exclusively as fuel. The total 
output for 1907 was 43,703 tons; it is expected that 
the enlarged plant will produce 15,000 to 16,000 tons 
of briquettes per month. 


*Discussed at the Feb. meeting of the Am. Inst. M. E. 
by E. W. Parker, Washington, D. C. 


THE DEPOSITION OF ARSENIC FROM SMELTER FUMES 
AND CONSEQUENT POISONING OF VEGETATION. 
The effects of smelter smoke in Montana have 

been studied by Messrs. R. E. Swain and W. D. 
Harkins, who give the results and details of 
numerous analyses in the June issue of the 
“Journal of the American Chemical Society.” 
That the topic is a pregnant one is attested by 
the numerous lawsuits which still hang over 
some of the most important metallurgical cen- 
ters of this as well as other countries. The work 
of the gentlemen mentioned is based on examina- 
tions of the vegetation of Deer Lodge Valley 
and adjacent territory, consisting in main part 
of a broad basin 35 miles long and 6 miles wide 
at whose head, a thousand feet above the val- 
ley floor, the smoke-stream from the Anaconda 
smelter leaves the stack and may be traced as 
far as the eye can reach, trailing for 30 miles 
with the wind. 

The primary incentive to the investigation was 
apparent arsenical poisoning of livestock, at 
tributed by the ranchmen to deposition of me- 
tallic salts from the fumes of the reduction 
plant. Samples of hay and wild grasses were 
collected from various parts of the region, care- 
fully localized in regard to prevailing wind di- 
rection; the season of the year at which they 
were taken was also noted. The importance of 
such specialization is readily seen from the dif 
ference between results obtained from vegetation 
which has been exposed to the chemical agents 
for varying lengths of time. owing either to the 
more frequent passage of the smoke conveying 
wind along certain paths than along others, or 
to the differing age of the grasses, cut in ap- 
proximately the same spot but at different stages 
of maturity. This duration of exposure was 
found to be the determining factor of arsenic 
content. The following table shows the amounts 
of arsenic and copper contained in the vegetable 
tissue of a number of samples selected from the 
chemists’ list at random; H denotes hay taken 
from stack, G, grass cut in field, L, leaves of trees. 

Parts per million.* 


Sample. Month. Distance. As2O3; Cu. 
G Nov. 5 mi 1,551 1,800 
H Nov. 283 
H Nov 3.00 36 216 
G Oct 4.00 10 128 
G Jan 5. 100 563 
L Sept 0.5 427 ome 
H Feb 5. 50 46 


*Parts per million are equivalent to ten thousandths of 
1%, and multiplied by 0.7 = grains in 100 Ibs. 

The British Royal Commission on Arsenical 
Poisoning recommended that penalties be im- 
posed upon any vender of liquid food which car- 
ries 1/100 grain or more of arsenic in the gallon 
or of solid food containing 1/100 grain per pound. 
Deductions from this principle and preceding 
table are necessarily invidious. 

To controvert a possible claim that the de- 
leterious ingredients may have been absorbed 
by the vegetation from the soil, plants were set 
out in regions removed from the action of the 
fumes but in soil gathered near the smelter: in 
no ease did plants thus matured show more than 
0.0002% of arsenic trioxide, although grass grown 
at the original site gave values as high as 
0.263%. Equally conclusive data were obtained 
from the organs of animals which had. suc- 
cumbed presumably to the effects of their diet 
in or near Deer Lodge Valley. A single instance, 
giving rather lower results than the average, is 
the following: 


Ase Os in ‘parts 
Organ. 


per million. 

Uleer in nose 65 
Stomach contents (dried) 398 
59 
2.2 
Average of 10 samples of milk from sev- 


General symptoms of chronic arsenical poison- 
ing in all stages were found well defined among 
the stock feeding in the smelter regions. 

The results of these investigations are of in- 
terest to the industrial chemist as well as to the 
metallurgist; the removal and profitable dispo- 
sition of the valuable and, when uncontrolled 
most harmful, products of chimney gases offers 
a problem whose solution should be attempted by 
extensive experiments, 
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In connection with the block signal system in 
the Brooklyn tunnel extension of the New York 
Subway System, as described in another part of 
this issue, there is shown an indicator in the 


form of an illuminated chart on which the des— 


patcher, in control of this section, sees the 
position of a!l trains in his territory. This is, we 
believe, the first realization of a dream of num- 
berless inventors and a study of the present in- 
stallation suggests its limited application. Con- 
trary to the probable expectation of all these 
inventors, the success of such a device, under 
such conditions as are outlined in this article, 
does not insure its success in railroading gen- 
erally as a preventive of all the despatcher’s 
troubles. Indeed, the real necessity of such an 
indicating system as this, for a surface railroad, 
may reasonably be questioned if this particular 
operating company has found it desirable for a 
tunnel section alone. It should be noted that 
the blocks approaching the tunnel on the Man- 
hattan side and in the further Brooklyn exten- 
sion are not connected to this or to similar indi- 
eators. Indeed, it appears as though the real 
service of the device was as a part of an exten- 
sive system for protecting passengers in case of 
accident rather than as a preventive of actual 
trouble. 

Even in a case where the desirability of in- 
dicating at one point the position of all trains, 
on long stretches of track, has been established 
there is one limitation that attracts especial at- 
tention. From the article mentioned it is seen 
that each block served requires one wire of a 
separate signal circuit running to the despatcher's 
station. It is at once apparent that the number 
of long circuits becomes great, that their in- 
stallation and repair becomes expensive and 
that their reliability is most uncertain in times 
of greatest need until for a busy 300-mile di- 
vision objections overbalance any real or fancied 
utility. 


The State of New York may make a beginning 
in the work of flood prevention by reservoir 
construction. A law has just been passed ap- 
propriating $25,000 to make surveys and esti- 


mates for constructing a storage reservoir at 
Portage, on the upper Genesee River. We say 
may make a beginning, for the project is a very 
old one. It has been examined and reexamined 
by the state’s own engineers and has been urged 
upon public attention again and again for many 
years as the best possible p!an for preventing 
the flood damage at Rochester which frequently 
occurs. 

So far as topographical conditions are con- 
cerned, few locations could be more favorable 
for carrying out the reservoir system; but in 
actually carrying out any such great work a 
vast amount of opposition has to be encountered 
and overcome, and the method adopted for 
financing the work is as important as the loca- 
tion chosen for construction. 

In New York at the present time, the law con- 
templates that any such work of flood preven- 
tion shall be carried out on the system of ap- 
praisal for damages and assessment for benefits. 
That is to say, some body will have to assess the 
$10,000,000 more or less which the Genesee 
storage system may cost, on the various parties 
and interests which will receive benefit through 
abatement of floods or creation of water power. 

Such a system may be successfully used for 
the work of levee construction, but to attempt 
to build great storage reservoirs by any such 
scheme borders on the absurd. Any such sys- 
tem would be certain to break down of its own 
weight. It could hardly secure the sanction of 
the legislature, and even if that were secured 
endless litigation in the courts would be certain 
to prevent its ever reaching realization. 

Until the public realizes that the importance 
of flood prevention justifies radical measures for 
carrying it out by the direct action of the states 
or the nation, no real progress will be made to- 
ward the control of our waterways. 


> 


It is anything but reassuring to learn, from the 
report on a recent fire inspection, that of the 
public school-buildings in New York City no less 
than thirteen are in a dangerous condition with 
regard to fire, and should be closed immediately. 
This report, be it noted, is not the work of 
idealists, or enthusiasts striving for extreme de- 
grees of safety. The inspection was carried out 
by the battalion chiefs of the Fire Department, 
each of whom was directed to examine all the 
schools in his division; these men are practical 
if they are anything, in fire matters, having tne 
knowledge that comes from long. service in 
actually fighting fires and handling panic-stricken 
human beings struggling to escape from flames. 
We must therefore take at full value the im- 
plication borne by their brief reports, that thir- 
teen schools have such defects as to make them 
unsafe against fire. Incidentally the _reports 
also show that over 90% of the remaining school- 
buildings have minor defects which should be 
remedied. 

When a single city has even one school-build- 
ing that endangers the lives of its occupants, 
the state of affairs is bad enough, but when the 
firetraps are multiplied to thirteen the matter is 
more serious than the lightest conscience can 
tolerate. It is easy, of course, to deprecate the 
importance of the condition as regards New York 
City, by pointing to the immense population of 
the city and to the large number of its school- 
buildings, over half a thousand. One may say: 
“Only one imperfect school for 250,000 inhabit- 
ants is not so bad. That is the same as when 
among ten cities of 25,000 there is only a single 
defective school-building! When the small towns 
and cities reach the same high stage of per- 
fection the country may be congratulated. The 
ery of alarm should be directed against the small 
cities, not against New York.” 

But that is exactly why the present report is 
alarming. If safe public buildings are to be ex- 
pected anywhere, it is in the very large city, 
where public sentiment, large money resources, 
and every advantage of highly-developed admin- 
istrative organization favor the work. Such a 
community cannot show the slightest excuse for 
failure to make every school-building fireproof 
to the highest measure of technical skill. For 


‘years New York City has maintained a special 


department charged with designing school-build- 
ings and supervising their construction. Should 
the ability and accumulated experience of such a 
bureau not afford a guarantee against the erec- 
tion or continuance of dangerous structures? 

We have in the past made a special argument 
of the fact that the cause of fire-protection of 
public buildings is most backward in the small 
communities, where absence of building laws, 
absence of the special public sentiment, lack of 
money, and lack of knowledge on the part of 
school-boards and the like make it practically 
impossible to secure other than indifferent re— 
sults. All this is just as true to-day, and strictly 
true. The horrors at Boyertown and Collin- 
wood afford recent illustrations of the dangers 
suffered to exist in such localities. But these 
conditions being due to very natural and for the 
moment unavoidable causes, are to that extent 
excusable. On the other hand, where everything 
is favorable to proper construction, there is no 
such excuse, and the existence of unsafe schools 
must call forth unqualified condemnation. It 
constitutes a grave indictment of the authorities 
charged with the care of the schools. 

It is a mere coincidence that only a few weeks 
ago we had occasion to criticise the New York 
Board of Education for its ridiculous advocacy 
of “burning ashes.” Our present argument is, of 
course, a matter wholly independent of this, ex- 
cept as both seem to indicate that the Board 
falls short of attaining the degree of efficiency 
to be expected from it. 

Yet the indictment is not alone of the Board 
of Education, for public authorities always re- 
flect more or less clearly the average sentiment 
(or apathy) of the public. If the average citizen 
were alive to the need for building schools thor- 
oughly fireproof, it is all but certain that they 
would be so built. But the average citizen is 
very largely non-thinking or uninformed in this 
matter, and he is inclined to take more interest 
in attractive appearance than safe construction, 
when a school-building is concerned. The pub 
lic, therefore, must bear part of the blame. 

Many persons, perhaps unconsciously, regard 
schools as being largely exempt from fire. Only 
a short time ago we heard a well-educated, in- 
telligent citizen say, in discussing a proposition 
for a fireproof school-building: ‘“School-buildings 
never burn. Fires in schools are so rare that 
it is entirely unnecessary to spend a great deal 
of money providing for the remote contingency.” 
And so he argued for the cheaper non-fireproof 
design. 

As a matter of fact, the case is on the very 
opposite footing. Insurance experience gives 
the safest index of the actual risk, and school- 
buildings have proven a losing venture for fire- 
insurance companies, it seems. A large fire- 
imsurance company of highly conservative char- 
acter in recent report covering only 
protected schools [that is such as have the benefit 
of fire-department service], makes the state- 
ment: 


This class of business has been a losing one for this 
company, and probably for all companies. 

The fact stated is not due to excessively low 
rates, but to the high rate of losses. 

The list of causes of school fires given in con- 
nection with this report is sufficiently various 
to withdraw the last support from the idea that 
schools are less exposed to fire danger than other 
structures. The classification of nearly 200 fires 
on which claims were made in a period of about 
twelve years is tabulated on the next page. 

The advocate of cheap construction for school- 
houses, contemplating this list, can find little 
comfort in the thought “This or the other 
cause will not affect our building.’” No one or 
two causes deducted from the list will reduce 
the total sufficiently to change the general as- 
pect of the matter. 

School-houses are only very slowly coming to 
be recognized as proper subjects for the appli- 
cation of fireproof construction. The number of 
schools which embody any serious attempt to 
employ modern resources in the direction of fire- 
preventive construction form a vanishingly small 
part of the total. This fact is less surprising, 
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FIRES IN BRICK AND FRAME PROTECTED SCHOOL 
BUILDINGS AND CONTENTS. 
January, 1896, to April 16, 1908. 


Cause, Number of Fires. 
1 
partition near Boller 1 
Plumbers, mechanics, etc. . 5 
1 
Boys smoking 3 


Outside causes, exposures, etc. ............... 6 
2 
Spontaneous combustion 9 


perhaps, when we couple it with such optimistic 
views as the one above quoted, that “school- 
buildings never burn.’ Undoubtedly, if such 
views are widely prevalent, as .we believe they 
are, they are a prime factor in causing the back- 
wardness of fireproof construction in the field 
of school-buildings. But in any event this con- 
dition must be changed. The promiscuous 
erection of school-houses of wood and with 
wooden halls and staircases, though adorned 
with a reassuring brick facade and impressive 
stone portico, must be brought to an end. En- 
gineers, more familiar with the facts and needs 
of the case than other citizens, have the best 
opportunity to lead public sentiment in this 
direction. 


THE RESERVOIR SYSTEM FOR CONTROL OF THE OHIO 
RIVER. 

The project for a system of storage reservoirs 
in the Ohio River basin to control floods, benefit 
navigation and develop water power, is receiving 
much attention in the newspaper press. The 
paper on this subject by Mr. M. O. Leighton, 
Chief Hydrographer of the U. S. Geological Sur- 
vey, in our issue of May 7, presented the project 
to the engineering profession for its considera- 
tion. In the present issue we publish three 
papers which further discuss the project and will 
still further concentrate the attention of engi- 
neers on this great enterprise. 

In the first of these papers, the reservoir pro- 
ject is subjected to searching criticism by Capt. 
W. D. Connor, Corps of Engineers. In the sec- 
ond, Mr. Leighton replies to Capt. Connor's 
criticisms, and in the third, Mr. Horton, of the 
Geological Survey, discusses the effect of the pro- 
posed Ohio River conservation on floods in the 
lower Mississippi. This last paper, recalls the 
valuable series of contributions to Engineering 
News some ten years ago by the late Major Wm. 
Starling, M. Am. Soc. C. E., on the Floods of 
the Mississippi, which were afterward reprinted 
separately.* 

Mr. Horton points out, as did Major Starling, 
that the floods in the Lower Mississippi come 
chiefly from the Ohio River, and draws the con- 
clusion that a conserved Ohio River would be of 
benefit in reducing the flood heights on the 
Lower Mississippi. 

There can be no doubt that this would be the 
case; but we think it well to emphasize, and 
strongly emphasize, that the control of the Ohio 
by reservoirs would not obviate the necessity 
of maintaining and strengthening the levees on 
the Lower Mississippi from Cairo to the Gulf. 
As we pointed out in connection with Mr. 
Leighton’s original paper,—what his proposed 

*The Floods of, the yn River, by Major Wm. 


Starling; paper; 7 x 10 ins.; pp. 57. Price, 10 cts., the 
Engineering News Pub. Co. 


reservoir system would do would be to hold back 
the top of the flood wave only. The Ohio would 
still flow bank-full during periods of high water. 
But as Mr. Horton’s own figures show, the 
Ohio contributes only 31% on the average, of the 
Mississippi’s outflow, while streams entering be- 
low the mouth of the Missouri, other than the 
Ohio, contribute 37%. The flow from the Mis- 
souri and upper Mississippi is seldom important 
as a contribution to flood volumes, but the flow 
from these other streams often causes high water 
in the Mississippi even when the Ohio is not in 
flood. 

The reservoir system for the Ohio River, there- 
fore, would not do away with the necessity of 
levees to protect bottom lands along the lower 
Mississippi; and as Mr. Leighton clearly points 
out in this issue, it wou!d still leave necessary 
considerable work in dam and lock construction 
on the Ohio and its tributaries to increase the 
channel depth for navigation during the low 
water period. 

But, the objector may say, if we must have 
levees and dams and locks anyway, why not do 
the whole work of river control by these means 
and dispense with reservoirs entirely? 

It is a fair question and deserves an explicit 
answer. The reason is because (admitting the 
data on which the argument for reservoirs is 
founded to be correct) the river can be controlled 
more economically and beneficially by combin- 
ing the reservoir system with the levee system 
than by either alone. Each is needed to sup- 
plement the other. 

We must have levees in the lower Mississippi, 
for example, or there would be overflows every 
season. But until the levees are raised to a 
much higher level, there is always the possible 
contingency that an Ohio River flood may co- 
incide with floods from two or three other great 
tributaries, and pour a volume of water into the 
lower Mississippi great enough to exceed all 
recorded flood heights, and overtop the levees. 

Again, the cost of the levees increases rapidly 
as their height increases, and the destruction 
done by a crevasse through them increases in 
still greater proportion. The closing of the 
great basins by the extension of the levee sys- 
tem confines -to the channel a body of water 
which was formerly free to spread over a ter- 
ritory many miles in width and further increases 
the flood heights. Altogether, if, by reservoiring 
the Ohio, we can avoid raising the height of 
levees, increase the safety of lives and property 
behind them, and simplify the problems of bank 
protection and channel revetment, it will go far 
to justify the reservoir system. 

We believe further that Mr. Leighton is ab- 
solutely correct in placing flood protection as the 
first and chiefest purpose of the reservoir sys- 
tem and the benefit to navigation as secondary. 
Year by year the damage done by floods mounts 
higher and higher. The cities on our great rivers 
can get along if necessary with such navigation 
conditions as at present exists; but the damage 
done by the floods is too serious to be perman- 
ently endured. 

Nor is this all. Indications point strongly to 
the fact that flood conditions are rapidly grow- 
ing more serious. The cutting off of the forests 
on the remote mountain slopes has only become 
possible with the high price of lumber that has 
prevailed for ten years past. A vast volume 
of testimony can be gathered furnishing proof 
that the floods are growing more severe on the 
one hand and that the run-off in the dry seasons 
shrinks smaller and smajler. Even as we write, 
the newspaper dispatches are full of reports of 
serious floods in Oklahoma, Texas, Kansas, 
Arkansas, Missouri, Minnesota and Montana, 
where the rivers have risen to heights never be- 
fore recorded, destroying millions of dollars worth 
of property in roads, railways, bridges and crops. 
At Pittsburg, two floods breaking all records for 
height and amount of destruction occurred in 
1907 and another occurred in the spring of the 
present year. 

If, then, at a cost not too great for construc- 
tion work and land damages, a system of 
reservoirs can be made to supplement the pro- 
tection furnished by dikes and levees, to help the 


navigation conditions as well, and to furnish also 
a revenue through the development of water 
power, it is surely worth careful consideration 
at least. 

In the study which we have given to the reser- 
voir system, it has seemed to us that the wisest 
course would be to test its possibilities first by 
investigation of a part of the system propose. 
If the reservoir system can be made a practic:l 
success for any part of the Ohio River, it is on 
the Allegheny and Monongahela rivers which 
join to form the Ohio. Topographical and geo- 
logical conditions for economical reservoir con- 
struction would be as favorable certainly as any- 
where in the Ohio basin, while the benefits to be 
gained are greater than for an equal amount of 
work anywhere else. The cities of Pittsburg and 
Allegheny have a greater stake in flood preven- 
tion than any other cities in the country. The 
losses in these two cities by the great flood of 
1907 are said to have reached some $12,000,000. 

Further than this, the great industrial center at 
this point has an interest in the maintenance of the 
low water flow in the Allegheny and Mononga- 
hela, that has nowhere received attention. As 
our readers know, Pittsburg draws its water 
supply from the Allegheny River, and while it 
has just installed a huge filter plant to purify 
this water, it is highly desirable that the water 
in the river be in reasonably good condition be- 
fore filtration. At low water stages, the river is 
bound to be more polluted and to carry a much 
larger percentage of lime salts than at ordi- 
nary stages. 

Again, the Monongahela River at Pittsburg 
during periods of extreme low water has been 
aptly likened to a huge reeking cesspool. Col. 
Thos. P. Roberts, in a paper read April 21 be- 
fore the Engineers’ Society of Western Penn- 
sylvania stated that the amount of free sul- 
phuric and muriatic acid in the Monongahela 
during low water periods is sometimes as much 
as 10 grains per gallon. The low water flow at 
Dam No. 1, below the mouth of the Youg- 
hiogheny, he found in the drought of 1895 to 
be only 166 cu. ft. per sec., and he estimates 
that in dry weather the evaporation alone from 
the pools on the Monongahela amounts to more 
than 100 cu. ft. per second. The height of the 
pools is only maintained during the dry season 
by calking the flashboards on top of the dams 
with straw and ashes and drawing from the 
higher pools. In the vicinity of Pittsburg, con- 
siderably more than twice the estimated low 
water discharge of the river is daily pumped 
from the river and returned to it after having 
condensed steam and cooled furnaces. In mid- 
winter, When the ice on the upper river was 5 
ins. thick, the surface temperature of Pool No. 1 
Was measured at 75 points in midstream and 
ranged from 45° to 90°. What the temperature 
is in midsummer is not stated, but can be readily 
imagined, as can also the condition of foulness 
of the river, receiving as it does the sewage dis- 
charge of the dense population all along its 
banks. 

As Col. Roberts well says, it needs only a 
prolonged period of low water to arouse Pitts- 
burg to a much greater interest in the serious 
pollution of the river. Col. Roberts himself sug- 
gests that the water supply in low water could 
be augmented “by building several auxiliary 
dams on the Cheat or West Fork rivers to hold 
water in reserve.” 

Reference to the table of Monongahela River 
reservoir sites in Mr. Leighton’s paper in our 
issue of May 7, p. 500, shows a total amount of 
water that could be stored amounting to 175 
billion cu. ft. It can be readily computed that 
the stored water in the reservoirs would furnish 
through a drought lasting 100 days a daily flow 
of 1,750 million cu. ft., or one hundred and sizr- 
teen times the present low water discharge re- 
ported by Col. Roberts. 

What such a change would mean to the indus- 
trial communities which are now dependent on 
the Monongahela River for a supply for various 
manufacturing purposes as well as for sewage 
disposal can readily be understood. Even if the 
whole system of reservoirs were not carried out, 
it would appear vitally important to the Pitts- 
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yurg district that some one or more reservoirs be 
ouilt on both the Allegheny and the Mononga- 
hela to increase the low water flow of these 
streams. 

tegarding the value of the water power cre- 
uted by reservoirs, on which Capt. Connor casts 
doubt, it is, of course, true that the value of a 
water power depends on the market for it. The 
proposed Allegheny and Monongahela reservoirs. 
owever, would create water powers in a district 
vhere little or no water power is now available 
ind where electric current is used in enormous 
juantities. The water power to be created by 
these reservoirs, therefore, would all be market- 
able at a fair price and should go far toward 
paying the entire cost of the work. 


Having in view all these conditions, it would 
seem well worth while to take the next step in 
testing the feasibility of the reservoir system by 
making a detailed survey and estimate for reser- 
voirs in the Allegheny and Monongahela basins. 
The reservoir sites in these basins enum- 
rated by Mr. Leighton in our issue of May 7, 
number 31, but the bulk of the storage is con- 
tained in 10 reservoirs. . Doubtless detailed sur- 
veys would show that some sites were much 
more desirable than others; some of the sites 
proposed might prove uneconomical on detailed 
examination and other sites not now suggested 
might very likely be discovered. 

Certainly if detailed surveys and estimates to 
test the feasibility of the reservoir system are to 
be made, it would be much more economical and 
expeditious to examine first the 19,000 sq. miles 
in the Allegheny and Monongahela basins before 
undertaking the survey and exploration for 
reservoir sites of the whole 150,000 sq. miles and 
over included in the Ohio River basin. 

It is, of course, true that if surveys showed 
a reservoir system to be practicable and advis- 
able on the Allegheny and Monongahela, it would 
not necessarily follow that the reservoir system 
would be advisable on all other tributaries of 
the Ohio. On the other hand, the place to start 
any great work and test its advantages is where 
it is most needed. If the reservoir system of 
river control can be made practicable anywhere 
in the Ohio River basin, it is on the rivers which 
meet at Pittsburg. Here, then, is the place to 
make the first test—or, rather, the preliminary 
examination to determine whether an actual test 
is advisable. A 

And now the question comes, who could make 
such an examination and carry out such a work? 
We see absolutely no escape from the proposition 
that if the reservoir system of river control is 
to be carried out, it must be by the Federal Gov- 
ernment, as Capt. Connor states in his paper in 
this issue. 

Bear in mind that in order to create any such 
system of reservoirs the power of eminent domain 
must be exercised on a great scale. The cities 
of Allegheny and Pittsburg if they desired to 
undertake the work would have to secure au- 
thority not only from the State of Pennsylvania 
but from the legislatures of New York, West 
Virginia and Maryland. 

Suppose—what is almost unsupposable—that 
the legislatures of these states would grant the 
necessary statutory powers. What would then 
happen would be that some objecting property- 
owner would appeal to the courts; and, judging 
by past judicial decisions, the courts would rule 
that a state could not condemn property of its 
citizens for the benefit of another state. 

Several distinguished public men have re- 
cently been opposing Federal action for the Ap- 
palachian forest preserve and arguing that states 
ought to cooperate with each other, make com- 
pacts for carrying out works in which they are 
mutually interested, and as Speaker Cannon 
said in Washington recently, “form confedera- 
tions.” But if such a policy were actually 
adopted and put in force, exactly the same im- 
passable barrier which we have pointed out above 
would be reached. Even if the state of New York 
were willing to make a contract to flood farms 
and villages in its territory in order to benefit 
cities in Pennsylvania, she could not carry out its 
terms. 


This very question came up for consideration 
nearly ten years ago, when the additional water 
supply for New York City was under examina- 
tion and the nearest source of supply was found 
to be the Housatonic River in Connecticut. An 
able committee of lawyers considered the ques- 
tion whether, if the Connecticut legislature were 
induced to pass an act enabling New York to 
take this water, it would be upheld by the courts. 
The committee, after studying the court de- 
cisions, advised against the taking of any water 
supply from beyond the state boundaries because 
of the legal difficulties certain to arise.* 

In conclusion, one point raised by Capt. Connor 
deserves a special word of mention. That is 
the possibility that the reservoirs proposed would 
be rapidly filled up with material deposited by 
inflowing streams. The answer to this question 
depends on our future public policy respecting 
forest preservation and soil erosion on mountain 
slopes. Certainly if we continue in the course 
we have begun, the task of river control by any 
means within the power of the engineer bids fair 
to become impossible because of the heavy bur- 
den of silt and detritus. If the reservoirs are 
not built it will choke the river channels. Surely, 
then, the engineering profession, and all the mem- 
bers of it in any way interested in the great 
problems of river control, ought to use all the 
influence at their command to induce action—and 
prompt action—by both Federal and state Gov- 
ernments to protect from destruction the remain- 
ing forest cover on the mountain s!opes. 


LETTERS TO THE EDITOR. 


Method of Running Curves from Paper Location. 


Sir: I have made considerable railway location during 
the past two years in a country with steep slopes, re- 
quiring frequent curves of small radius, and find that 
the following methods have given best results in putting 
our paper location on the ground. 

The preliminary map is drawn to a scale of 200 ft. 
to the inch, using a meridian and a B. & S. protractor, 
reading to five minutes, platting the courses directly. 
In finding the courses for the location tangents, the 
departure from the governing preliminary course is ob- 


e, 
Located Tangert 1% Case task 


Curve Laid Out With Parallel Tangent. 


(As shown in the figure the angle is added and P. C. 
backed up; for the opposite case, angle is subtracted 
and P. C. thrown ahead.) 


tained with the protractor, and the central angle of 
‘he curve is calculated. In this manner the located 
tangent at least lies parallel to the projection, even 
though the preliminary has been platted incorrectly; 
subsequent shifting is also easier. As we seldom run 
our tangents to intersection and our location is made 
with a view to revision,.we make the shift from the 
P. C. before running the curve around, by the formula 
S = D.cot. A, see Fig. 1, provided the located tangent 
is parallel to the projection. If the tangent should not 
be parallel to the projection, after obtaining the angle 
of departure by means of ties to the preliminary, this 
angle is added to or subtracted from the central angle, 
and the length of are for the angle of departure added 
to the shift obtained as above stated, so that if tan- 
gent were turned at the point which the shift gave cal- 
culated as the parallel, tangent so obtained would 
be parallel to the projection and the tangent ahead will 
lie approximately on the ground desired. 
Yours very truly, 
J. W. Moore, 
Locating Engr., Carolina, Clinchfield & Ohio Ry. 
Bruce, Va., May 13, 1908. 


*“The Water Supply of the City of New York,’’ pub- 
lished by the Merchants’ Association of New York, 1900; 
pp. 456, 459. 


The Removal of Suspended Matters from Water and 
Sewage and the Removal of Bacteria from Air for 
Enumeration. 

Sir: I was much interested in your editorial of March 
26, 1908, entitled ‘“‘The Removal of Suspended Matters 
from Water and Sewage.’ Of course all who have 
thought seriously about the matter have realized that 
the action of water and sewage filters scarcely deserves 
the name of filtration. The treatment of sewage, for 
example, on trickling beds of coarse stone reduces the 


Diagram Showing the Relative Size of Bacteria and 
Filter-Sand Grains. 


idea of ‘“‘filter’’ to an absurdity. I have never, however, 
seen so clear a statement of the question as yours, and 
your alternative term ‘‘adhesion’’ to express what goes 
on in a filter appeals to me as particularly suggestive. 
It deserves to be adopted for all discussions of such sub- 
jects. 

I have been particularly interested in this problem of 
late because I have been engaged for about a year in 
a study of the bacterial content of the air in sewers and 
drain pipes under various conditions. Major Horrocks’ 
important paper on this subject, published in the Pro- 
ceedings of the Royal Society a year ago, has reopened 
the whole question of the possible danger of bacterial 
infection of sewer air and made a careful revision of 
methods essential. By testing the ordinary sand-filter 
method used for air analysis, im comparison with a 
method which seems to me unquestionably accurate, I 
have convinced myself that the sand method is fairly ac- 
curate, provided it is properly applied. If the sand used 
for filtering bacteria out of the air has a diameter over 
.5 mm. a large proportion of the bacteria pass, but if 
the sand is less than .3 mm. results are good. Under 
these conditions, where air is drawn through dry and 
clean sand, there can of course be no question of filtra- 
tion proper. The size of the sand grain used in my in- 
vestigation is shown in relation to one of the largest of 
bacteria. B. megatherium, in the accompanying illustra- 
tion. The largest shaded areas represent sand with a 
diameter between .5 and .1 mm., the space between being 
drawn to scale under the microscope. The smaller areas 
are drawn in the same way from four sand grains with a 
diameter between .1 and .3 mm. Two elongated dots 
show the size of the large bacillus. 

A glance at the diagrams is sufficient to show that 
the bacteria are not removed in such a filter by ‘‘filtra- 
tion.’” Adhesion is the only phenomenon which can ac- 
cofnt for the observed fact that the bacteria are actually 
removed. The size of the sand must of course affect 
the removal of fine particles in two ways: (1) in a 
given depth the number of surface contacts which permit 
adhesion must vary inversely with the size of the parti- 
cles; (2) velocity of flow, which tends to tear off ad- 
hering particles, must under given conditions, increase 
with the size of the particles. 

C.-E. A. Winslow. 

Biologist-in-Charge Sanitary Research Laboratory, 
Massachusetts Institute of Technology. 

Boston, Mass., April 23, 1908. 


Confusion of the Terms ‘‘Asphalt’’ and ‘‘Pitch’’ in 
Specifications. 
Sir: Any one who has had frequent occasion to read 
specifications for roofing or waterproofing has _ prob- 
ably noticed the indefinite way in which the terms 
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“asphalt” and ‘“‘pitch’’ are often used. Sometimes they 
are assumed to mean one and the same thing, some- 
times they are regarded as alternates and sometimes 
mentioned where the context and gen- 
clearly indicate that coal tar pitch is 
meant. And this is found not only in specifications for 
unimportant work, prepared by men of limited experi- 
ence, but occurs in the case of engineers, architects 
and contractors of wide reputation, engaged on large and 
costly undertakings. Indeed, among those who have 
not given this detail careful attention, the word ‘‘asphalt”’ 
seems often to carry a sort of glamor tnat results in 
. its use where any material of this character is to be 
specified. 


asphalt will be 
eral practice 


As a matter of fact the general term is ‘‘pitch,”’ and 
it includes all substances of that nature from whatever 
source, the dictionary definition of asphalt being ‘‘min- 
eral pitch.’’ Therefore, while ali asphalt may be called 
pitch, all pitch cannot be termed asphalt. Of the kinds 
of asphalt pitch, or more briefly, asphalt, that can be 
used for waterproofing, there are barely four or five 
out of fifty or more varieties that are in any respect 
suitable for such purposes. Of the other kinds of pitch 
there is only one, coal tar pitch, that can be considered 
for such work. 

As between the twe, engineers who have taken the 
time to investigate their relative waterproofing qualities 
are practically of one opinion, that coal tar pitch is at 
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Laying Out Turnout Curves. 


Sir: The enclosed diagrams show some properties of 
turnouts which the writer has never seen in any text- 
book. They deal directly with the center line of the turn- 
out and involve only such formulas as are used by every 
transitman in ordinary curve work 

The sub-tangent of the are of the turnout from the 
point of switch to the point of frog is equal to half of 
the lead (A I = 4% CB). The curves of the main track 
and turnout have this same length (4 lead from same 
frog in straight track) as the sub-tangent, between point 
of switch and point of frog, when the track is curved, 
and there is a common P. J. for the main track and 
turnout. 

6 gn 
The proof of tan - — = “a is very simple compared 
- 
to that in some text books. In fact it is not needed, for 
the problem is simply this: Given sub-tangent and 
radius, to find central angle and put in curve. Radius of 
turnout for same suh-tangent is readily determined. The 
tangent for compouuding the turnout is easily found, and 
the whole affair can be shifted at will by any of the ordi- 
nary rules. 

As an example: Say a frog, number n, is to be put in 
a track of radius R at a point opposite b! in the center 
line of the track. Measure a tangent length gn back 
from b' and you have J, the common P. J. of main track 


cotf=2n 
CB=DCcork=2 n=Lead 
Al=lb=gr =L1ead 
=subtan Arc Ab of” 
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| Switch to Pt.of Frog. 
0A=Alcot£=gnx2n= 
Le / 2gn*= Radius of 
127 Turnout on Center Line. 
Al=Ib=3 of Lead CB=gn 
x; Ib'+Bb'=cots 
=$x2n =gn 
[b= b'BcorBlb'= Scot $= Fig.3. 3 
xen=gn 
Rad.of Main Track Fig. 1. Turnout from Straight Main 
K---gn r=" Turnout 
| 1 = Common Pt of both’ Track. 
‘| C.L.of Main Track? > Tracks from Switch Pt. 
Turnout Fig. 2. Turnout from Outside of 
| =Centrai lainTrac! 
tk Turnout Curved Main Track. 
4 I both from Pt of Switch 
to Pt.of Frog. Fig. 3. Turnout from Inside of 
| When Rand rare given Curved Main Track. 
1 \ 3 Sides in are 
10 <2 known. 
and turnout. From this P. J. a deflection @ and length 
a oe ray % gn locates the point of switch A. With back sight on A 
‘ 4 gf Al=Ib=Ib'=gn=3 Lead for as established, deflect @ + F or F — @, according to 
3 r Straight Track. < bIb'=F whether the turnout is in the same direction as the main 
Bes WZ ‘i curve or not. Measure gn and you have the point on the 
en. O Fia.2 turnout radial to the point of frog. Exact point of frog 
NEws é 7 under rail can be set by turning 90° from either sub- 


least as good as any asphalt. Evidence as to the cor- 
rectness of this statement is being constantly furnished 
from old buildings where coal tar pitch has been in use 
twenty and thirty years and yet is chemically, mechan- 
ically and in every other respect, in exactly the same 
condition as when first applied. 

When asphalt is specified in the lax manner above 
described, the chances are much in favor of coal tar 
pitch being used, as few inspectors are capable of 
distinguishing between the two, and coal tar pitch is 
from 25 to 50% cheaper. Bidders who estimate in good 
faith on the use of asphalt find their figures too high 
for consideration, and to get the work must either get 
the specifications relaxed or if less scrupulous, use coal 
tar pitch anyway, a practice that cannot well be de- 
fended. 


In either case injustice is done to the reputation of 
coal tar pitch, as it must bear the reproach of being 
“something just as good" or else travel under a false 
name and miss the credit of its own good performance. 
It would be far better from both an ethical and engi- 
neering point of view if accurate terms of specification 
were arrived at in the first place, and used with a 
proper understanding of their meaning. If asphalt is 
required, it should be specified by brand or place of 
origin, and if coal tar pitch is desired, it should be 
plainly specified as such. 

G. Atwater, 
M. Am. Soc. M. E. 

17 Battery Place, New York City, May 20, 1908. 


tangent and measuring g ~ 2 = half of the gage. The 
straight track work is too simple to need an example. Fig. 
1 shows a turnout from straight main track. Figs. 2 and 
3 show turnouts from the outside and inside of curved 
main track. Respectfully, 
Jos. P. White. 
1601 Calvert St., Baltimore, Md., April 20, 1908. 


The Engineering Control of Federal Public Works. 


Sir. Having read with much interest the excellent 
article by Mr. Francis C. Shenehon, in your issue of May 
14 last, I feel that he has fairly stated the situation. 
A plan of organization which denies to certain of its 
members the opportunity to rise to its highest grades 
is for that reason alone open to serious objection. 

For many years I have realized this fault with our 
existing system, but can this trouble be overcome with- 
out turning our public works over to political control? 

A civilian organization, pure and simple, along any of 
the lines heretofore proposed would be deep in the mire 
of spoils politics after a few’ changes in the administra- 
tion of the Government,—certainly so if those changes 
were changes of the political party in power. 

The Reclamation Service, which seems to have been 
doing creditable work so far, has, since its organization, 
been under the administration of one party, and for 
nearly the whole time under the administration of our 
present Executive. No political attack has been made 
upon it. A few alternations of the political parties in 
control of the Government, however, will be bound to 
result in many changes, and they will not be changes 


for the better, so far as the interests of the Reclamation 
works are concerned. 

In the very nature of our “government by parties” 
this is bound to occur. The civil service laws cannot 
stop it. These laws act fairly well to protect the public 
service from the spoilsmen when those in control are 
not amenable to political pressure. Otherwise gradual 
changes would be made insidiously and with certainty. 
And this is bound to result with any purely civilian 
organization. It is merely a question of time. Does the 
country really want spoils politics to be appfied to its 
public works? 

The excellence of the work of the Corps of Engineers 
of the Army has been primarily due to the freedom of 
that Corps from political control. It is not because the 
members of the Corps are graduates of West Point (ex- 
cellent as is the general character of its graduates), but 
because these men are each protected by a commission 
and cannot arbitrarily be removed or overslaughed. 

Wrongdoing can be detected, and, when proved to the 
satisfaction of a court martial composed of senior officers, 
who can have no personal profit from the result, can 
be suitably punished. But such punishment eannot be 
given impulsively or arbitrarily or from political mo- 
tives. It'must be for good and sufficient cause and after 
a trial by a proper and capable tribunal. 

There is but one way to overcome the objection raised 
by Mr. Shenehon without ultimately honeycombing our 
public works with spoils politics. It is to have a corps 
of commissioned civil engineers, irremovable except for 
cause, and then by a tribunal formed on the same lines 
as a court martial. Have but a percentage of the total 
engineering force commissioned, but have that percentage 
in control, and then recruit that commissioned percent- 
age from time to time and under suitable regulations 
from the assistant engineers who have shown them- 
selves worthy. 

Congress is williag to commission men as officers of 
the Army, as officers of the Navy, and as officers of the 
Revenue Cutter service: Will anyone maintain that it 
is yet prepared to commission men as Civil Engineers 
and give them a similar legal status? 

Until it is, it will be best to stick to the system that 
has worked so well for a century, and that has upheld 
its record through all kinds of political chagges. This 
system has its faults, of course, and probably its great- 
est fault is the one so well pointed out by Mr. Shenehon, 
but these faults are as nothing when compared to the 
real evils of a political control of our great public works. 

Very respectfully, 
Cc. S. Riché, 
Major, Corps of Engineers, U. S. Army. 

U. S. Engineer Office, Rock Island, Ill., May 18, 1908. 

| Major Riché’s suggestion appears to us an ad- 
mirable one. The Corps of Civil Engineers in 
the Navy is recruited from civilian engineers 
and would form a good precedent for the admis- 
sion of civilians of proved ability and experi- 
ence to the Corps of Engineers of the Army.— 
Ed.] 


Diagrams for Finding Economic Thicknesses of Reinforced- 
Concrete Slabs. 


Sir: You reproduce in your issue of June 20, 1907, 
a letter of Mr. Reed, bearing on the subject of economy 
in the design of reinforced-concrete beams. The writer 
of these lines believes that the tables designed by the 
author are inadequate for practical use. The following 
scheme for the design of diagrams may be adapted to 
any local conditions of cost of the used materials, as 
well as to their assumed qualities, concerning safe 
stresses and moduli of elasticity. 

Mr. Reed has the just idea that the maximum of 
economy is obtained when the stresses in the steel and 
in the concrete reach their safe limits together. This 
is true (for the usual ratios of cost, of safe stresses 
and of moduli of elasticity), but only in those cases 
where the cost of the forms of the beams is not to be 
considered or is constant, i. e., only for slabs. [It is 
also true when the cost of forms is proportional to the 
volume of concrete.—Ed.] But even for slabs it can- 
not be supposed that the theoretically most economic 
depth of concrete and the required percentage of steel 
will practically be applicable, since the depths of slabs 
are generally fixed as multiples of inches or half inches, 
and the reinforcements also are spaced in distances of 
whole inches. 

Diagrams designed as described below will allow find- 
ing in an easy manner the practically available economic 
depth and spacing and will also be of use for estimat- 
ing costs, the cost of floor per square foot being shown 
on the diagram itself. 

A separate diagram is required for each set of values 
of (1) ratio of stresses in steel and concrete, (2) ratio 
of moduli of elasticity of steel and concrete, (3) cost of 
concrete per cubic foot, and (4) cost of steel per cubic 
foot. The quotient of stress-ratio divided by elastic 
ratio will be called r. Then to make the diagram re- 
quires the following calculations: Let r vary by tenths, 
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and calculate the corresponding valves of per cent. steel, 
distance from top of beam to neutral axis, and distance 
from center of steel to center of pressure in the con- 
crete. Then for each possible value of slab thickness, 
ij. e. distance from top of slab to center of reinforcement, 
as 2, 214, 3 ins., etc., calculate the moments correspond- 
ing to each r. It will be easy to calculate also the 
corresponding cost of slab per square foot. With mo- 
ments as abscissas, make a diagram with cost per square 
foot as ordinate, and in the lower part draw curves of 
per cent. of reinforcement on the same abscissas, for 
the different siab thicknesses. 

To use the diagram, find the moment of all loads, in- 
cluding the weight of the concrete below the stecl. 
Choose any depth of slab, find its weight, and add the 
moment produced by it to the former one. Now, se k 
on that curve of cost which corresponds to the chosen 
depth the point given by the total moment. If this 
point is on the right side of the break in the curve, 
i. e., in that part where the stress in the concrete de- 
termines the moment capacity, try the next greater 
depth of slab; if it is on the left side, try a smaller 
depth of slab. Continue this till the points found on 
two neighboring curves are on different sides of the 
respective breaks of the curves. Then the smaller of 
the two values of cost will indicate the depth which 
is to be chosen and at the same time will give the cost 
of slab per square foot. On the same vertical line will. 
be found in the lower part of the diagram the required 
percentage. A short practice in the use of this table 
will enable one to find without trying at once the most 
economic depth 

To allow for the fact that the reinforcement bars are 
also spaced in distanccs of whole multiples of an inch 
we have to draw another diagram; basing on the sup- 
position that for all different thicknesses of slabs we 
use a uniform size of bars. The curves of cost 
will be replaced here by stepped lines showing what 
percentages are obtained by the different usual spacings 
of bars of a chosen size in slabs of varying depths, ‘the 
corresponding moments being found by interpolation 
between the previously calculated values of percentages 
and moments. These moments, of course, will be the 
maximum moments which a slab of fixed depth and re- 
inforcement is able to carry. The design of such a 
diagram will be readily understood. 

Yours very truly, 
R. E. Steinsberg. 

1161 Amsterdam Ave., New York City, May 12, 1908. 

Compensation of Grades on Curves. 

Sir: May I offer as a contribution to the discussion 
of compensation of grades on curves appearing in your 
issue of April 16 some extracts from Raymond's ‘‘Ele- 
ments of Railroad Engineering,’’ which has been pub- 
lished recently. At p. 177, after a considerable discus- 
sion, is found the finally adopted formula for curve re- 
sistance: 


R, = 0.4 + (0.21 + 0.035a) D, 

Here a is the length of the whéelbase, and R, is in 
pounds per ton. After further discussion of obliquity of 
traction and variation of resistances for passenger trains 
and freight trains, the subject of curve compensation is 
taken up on p, 181 as follows: 


It is customary to offset curve resistance on heavy 
grades, and on all grades where the combination of 
curve resistance and grade resistance would more than 
equal the grade resistance of the ruling grade of the 
road or division, by reducing the grade. Thus, if a 
curve occurs on the ruling grade, that grade would be 
reduced through the curve by a grade of resistance 
equivalent to that of the curve. If a curve occurs on 
a minor grade, the grade would be reduced only enough 
to make the resulting total resistance equal that of the 
ruling grade. Of course no change is possible on a 
level. On a crooked road of very light gradients, such 
as the New York Central Ry. from New York to Albany, 
a practically level stretch for 150 miles, curve compen- 
sation is impracticable, the curves being in effect the 
ruling grades. Since they are short, they could be op- 
erated as momentum grades, were it not desirable to 
traverse any one curve at a uniform speed. The usual 
allowance in compensating on ruling grades is from 0.04 
to 0.05% per degree of curvature. An investigation of 
the proper compensation for varying rates of grade based 
on the previously derived expressions for curve resistance 
will be made. 

Let three ruling grades be considered: 0.5%, 1.0% 
and 2.0%. Let there be a 5° curve long enough to hold 
an entire train, and let the train be a fully loaded, 
maximum train for a ten-wheel locomotive of the fol- 
lowing dimensions: 


Total weight, engine and tender.......... 240,000 Ibs. 


At 10 miles an hour, on the three grades considered, 
if the track is straight, this locomotive can haul the 
following loads behind its tender: 


Grease, 9.5, 1.0 2.0 
Curve resistance, total......4,346.6 2,574.9 1,435.7 
Per ton per degree, Ibs.... 0.467 0.477 0.485 
Equiv. grade reduction, per 


Assuming that the cars have 5-ft. trucks, the resist- 
ance in pounds per ton for cars, tender, and engine 


truck on the 5° curve is 2.325 Ibs., and for the engine 
drivers 3.55 Ibs. The total curve resistance on the three 
grades, the resistance per ton per degree, and the equiv- 
alent grade reduction, are, therefore, as shown. 
Contrary to certain published observations, the com- 
pensation is greater as the ruling grade is greater, due 
to the greater proportion of weight on the longer wheel- 
base, but the difference is so slight it may be neglected. 
A locomotive with longer wheelbase and no greater 
hauling capacity would indicate a greater reduction than 
that given. But it is thought that on good track, curve 
compensation of 0.025% per degree will be found suffi- 
cient for 5° curves. The compensation, however, should 
vary with the degree of curve, and the following values 
are suggested: 
Degree Of CUFVG. 1 2-4 5 and over 
Grade compensation, per deg.. 0.04 0.08 0.025 
When there is no necessity to save in gradient, full 
compensation even up to 0.05% per degree for all curves 
can do no harm. 
With poor track, and badly curved rails, compensation 
should be high. 


The final conclusion seems to agree very well with the 
best practice as indicated in your discussion. 

Whether or not to fully compensate minor grades may 
be a matter of available money. Where it can be done 
without cost it would seem certainly to be good policy; 
where it involves additional expense, it may be a mat- 
ter for determination. If the grades are planned as the 
result of careful economic study, then, unless the ruling 
grades are recognized as temporary, perhaps little would 
be gained by compensating minor grades more than 
indicated in the foregoing extract. 

Possibly there is room for a difference of opinion as 
to whether curves should be compensated when they 
occur immediately below a summit station. Failure to 
compensate here is not quite the same as the introduc- 
tion of the ascending grade into the station. While 
the failure to compensate introduces a resistance that 
helps to slow down the entering train, it also provides 
a resistance that reduces the accelerating effect of the 
down grade on the leaving train, and a case can readily 
be imagined where the entire accelerating effect would 
be climinated. 

It would seem, therefore, that no hard and fast rule 
for such situations can be made. It is difficult, in fact, 
to lay down hard and fast rules covering all possible 
cases in any line of railway practice, and perhaps in 
this case the gencral principle that should govern is 
this: Wherever in the judgment of the engineer failure 
to compensate a curve would in any way interfere with 
the movement of trains, the curve should be compen- 
sated. Yours very truly, 

Wm. G. Raymond. 

Dean, College of Applied Science, State University of 
Iowa. 

lowa City, Ia., May 4, 1908. 


Compensation of Grades at Stopping Points. 

Sir: In the article on ‘‘Compensation of Grades on 
Curves”? in your issue of April 16, the reduction in grade 
at stations is mentioned, but its proper amount is not 
discussed by either Prof. Webb or by Mr. Taylor. 

The 0.1% reduction that several railways use in prac- 
tice is less than would seem to be required, from the 
consideration of the, starting resistances. We must as- 
sume that the engine, after a rest on the siding, has 
reserve steam power to start and pull through the upper 
turnout. An engine approaching a stopping point on a 
long grade is not apt to have any steam in reserve, as 
Mr. Taylor points out. A train must often slow down 
or come to a dead stop while the switch is being thrown, 


and not only will the compensation of the curve im- 
mediately below the siding be required, but the reduc- 
tion for station should be carried below the switch to 
assist the train in starting and in pulling through the 
turnout. The curvature on a turnout from tangent is 
twice the frog angle, or 11° 27’ for a No. 10 frog, in a 
distance of about 250 ft. Hence the compensation for 
curvature alone in this case, on the basis of 0.035 ft. 
per degree, should be 0.41 ft. This would not be fully 
allowed for, in the turnout distance, by the reduction 
of 0.1% for the station. 

It would scem good practice to keep the reduction for 
stopping places as low as starting conditions on tangent 
would allow, and to depend upon a reduction of grade 
beyond the switches in the main track to compensate 
for the turnout resistances. The curves in the main 
lige then require compensation at stopping places (for 
the local trains) as well as elsewhere. 

On roads with heavy traffic, where freight trains 
should be able to pull in and out of sidings with des- 
patch, the consideration of starting and turnout resist- 
ances assumes some importance. 

Yours truly, 
Winfield Holbrook. 

Granite, Colo., April 24, 1908. 

We submitted the above letter to Prof. Webb 
and Mr. Taylor, and also to some other railway 
engineers. The following replies were received: 

Sir: Apparently the points mentioned by your cor- 
respondent as to the extra resistance encountered in 
starting trains, are fully justified. Of course such a 
resistance is inevitable, and it frequently happens that 


it is impracticable to compensate for this extra re 
sistance by any amount of reduction in grade. ‘That 
particular spot on the road must be consid: red as one 
at wl ch there will unavoidably be extra resistance, and 
the power of the engine and the loading which may 
be placed behind the locomotive must be planned ac- 
cordingly. 

It seems to be apparent in most of the discussion and 
comment that have been started by the rules which I 
published some time ago for the compensation of curva- 
ture, that the various commentators have lost sight of 
the underlying principles of curve resistance, and have 
endeavored to apply the rules with actual literalness 
to situations where they are not applicable. These prin- 
ciples may be very briefly restated as follows. 

1. Curvature adds to the resistance and increases 
the virtual grade. 

2. This virtual increase in the grade may frequently 
be avoided by reducing the normal grade until the vir- 
tual grade on the curve is the same as the normal grade 
on the tangent. 

3. Such compensation is only accomplished by a sac- 
rifice of elevation which is sometimes a serious mat- 
ter, especially on a ten-mile stretch of ruling grade of 
the road. 

4. Any combination of conditions which will permit 
the avoidance of this sacrifice should be used. 

One of these methods is the utilization of the mo- 
mentum of a train when it comes to a stop; but even 
this becomes dangerous provided the train is compelled 
to start again on the ruling grade. The case men- 
tioned by your correspondent of a train being compelled 
to stop for the opening of a switch before the regular 
station, is a case in point. In such a case, so far as 
the ruling grade is concerned and its effect on the 
length of trains, the switch is just as much a station 
stop as the regular station further on. 

I think it may be said in general that no one should 
attempt to apply the rules for compensation of curva- 
ture unless he is so thoroughly familiar with the gen- 
eral principles on which such rules are based that he 
may modify those rules in their application to any par- 
ticular case which may come up. 

While I still think that the rules as originally stated 
by me are usually applicable, it is unquestionable that 
there are numerous instances where a literal application 
of them will give absurd results which violate the prin- 
ciples upon which the rules are based. 

Very truly yours, 
Walter Loring Webb, 
Consulting Engineer. 
2222 Land Title Bldg., Philadelphia, Pa., May 5, 1908. 


Sir: It seems to me the point made that a different 
rate of compensation should be used for the approach 
to sidetrack from the rate used for leaving the side- 
track, has considerable merit, because the condition men 
tioned (that an engine may be low in steam pressure 
after a long pull) is an ordinary one. 

On the other hand, however, it will be frequently 
found that sidetracks are not in perfect surface, and in 
many cases are slightly below the grade of the main 
track. The resistance is thereby increased. A rule 
of this kind must be general and must cover a variety 
of conditions. It would seem to me, therefore, that the 
basic principle should be the rate of compensation to 
create a condition similar to that of starting a train on 
a maximum grade on straight track. with a reduction 
of steam pressure of, say, 25 Ibs. below the popping or 
blow-off point. Such a rate of compensation should be 
applied in advance of the entering turnout, at the leaving 
end of the siding, and following the leaving turnout. 

This principle should also be followed out on a track 
that is protected by automatic block signals and com- 
pensation made for stopping at every signal. 

Yours truly, 
H. R. Safford, 
Chief Engineer Maintenance-of-Way, Illinois Central Ry. 
Chicago, May 19, ‘1908, 
Notes and Queries. 

P. A. S., Nebraska City, Neb., asks if there is such a 
thing as a brick cleaning machine, to remove the mortar 
from old. bricks. 


TRACK AND GRADE IMPROVEMENTS on the Penn- 
sylvania R. R., as initiated in 1902 by President Cassatt 
in has large scheme of reconstruction, are now an- 
nounced to be partly accomplished on the line between 
Pittsburg and Trenton. An instance given in detail will 
show the thorough character of these improvements: 
Tunnelton to Blairsville—The distance on the old line 
was about 8.9 miles. The distance via the new line is 
7.6 miles. The maximum curvature on the new line 
is 2 degrees. The total curvature on the old line was 
1,112 degrees 14 minutes, the total curvature on the 
new line is 353 degrees 55 minutes, a saving of curva- 
ture of 748 degrees 19 minutes. The new eastbound 
grade on this line is .38%, the new westbound grade is 
.6%. These grades are compensated for curvature, 
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AN UNUSUAL BUILDING ACCIDENT: FOUNDATION 
FAILURE DURING CONSTRUCTION. 


A new hospital building in Pittsburg, Pa., just 
approaching completion, in the early part of last 
week developed settlement cracks to an alarm- 
ing extent, and for a time threatened collapse. 
This is so unusual a happening as to merit gen- 
eral attention. The full circumstances of the 
failure are not yet explored, but it seems cer- 
tain at present that the walls of part of the 
structure must be torn down and rebuilt on new 
foundations. The following statement, from in- 


On Tuesday, June 2, cracks were observed in 
the walls of the East wing, and on this and the 
following day the movement of the walls was 
so alarming that the John Bichleay, Jr., Com- 
pany was called in, under the supervision of 
Mr. Herman Loeb, to jack up the portions which 
were settling, in order to prevent more serious 
movements. Blocking and jacks were placed 
Thursday and the front and rear walls were 
also braced together, and sufficient support given 
to them to hold them. The photograph here- 
with shows some of the appearances of the set- 
tlement. 


VIEW ALONG FRONT OF THE EAST WING, HOMEOPATHIC HOSPITAL, PITTSBURG, PA., 
SHOWING SETTLEMENT. 


formation obtained at our request by a Pittsburg 
engineer, gives the facts of the accident up to 
the end of last week. 

The Homeopathic Hospital is being erected by 
the Homeopathic Hospital Association at Cen- 
ter and Liberty Avenues, Pittsburg. The long 
front of the building faces north, and has a 
length of 202 ft.; the depth is 46 ft. 6 ins., and 
a narrow extension at the middle. projects 20 ft. 
farther to the rear. About 45 ft. at either end is 
four stories high, topped by a pent-house, while 
the middle part is six stories, plus a pent-house. 
The front and rear walls of the 4-story and 6- 
story parts are in line. 

The hospital is built of brick, steel and terra- 
cotta The external walls are brick bearing 
walls. There are two rows of interior columns, 
spaced 13 ft. 6 ins. apart from front to back and 
22 ft. apart in the row. The outer ends of the 
floorbeams in the outer bays rest on the ex- 
terior walls. The floors are flat arches of hol- 
low tile, while the roof is reinforced concrete. 
The interior columns rest on concrete piers, § ft. 
square to 9 ft. 1 in. square. The walls have 
rubbie masonry foundations set on concrete foot- 
ings 12 ins. thick. The wall footings are gen- 
erally 32 ins. wide in the 4story part and 40 
ins. wide in the 6-story part. The building was 
put under roof several weeks ago. 


From an inspection made on June 6, the foun- 
dation walls of the East wing have moved down- 
ward and inward, principally the North (front) 
wall, causing the cellar floor to rise about 2 ft. The 
inward movement of the North wall was 9 ins., 
and its settlement 11% ins.; the South wall 
moved inward only about 1% ins. and settled 
2%, ins. Measurements of settlement made be- 
tween June 2 and June 5 showed the fol'owing 
figures: 


North South 


wall wall | Measured 

ins ins | Opposite 
7 p.m 4%; second 
9 a. m. 84, 2) t pair of 
June 4........ 4.35 p.m 113, 
Jume 7.30 a. m. 113, 2%, end, 


The interior column piers show no movement. 
The settlement of the walls carrying down only 
the outer ends of the outer bays of the floor, 
the walls were free to move inward correspond- 
ingly. As a result they do not show much tilt 
except where the East wing adjoins the six- 
story middle portion. Here the roof held the 
wall out until the settlement became large 
enough to separate them. 

The workmanship, as judged from the condi- 
tion of the structure, appears to be very good. 


Thus, considering the amount of movement that 
has taken place, surprisingly few cracks have 
developed in the foundation walls. The roof, 
where the walls settled away from it, stands 
clear of the cornice, cantilevering over from the 
middle columns. 

The foundation is evidently the seat of the 
trouble. The soil on which the footings rest is 
a hard, dry clay that was difficult to pick, 
locally known as hardpan. Mr. William Metcalf, 
President of the Hospital Association, inspected 
the excavations, in company with the architect, 
Mr. C. Emil Miiller, before concrete was placed, 
and found it satisfactory. The architect had a 
test pit dug near the east end, 4 ft. below the 
footing course, and found the same kind of clay 
as at the footing. Test pipes, 1%-in. diameter, 
were driven in the trenches, with 16-lb. mauls, 
but they could be driven only some 4 ft. There 
was some “fire-clay’’ in the excavation, but all 
of it was above the footing course. Part of the 
excavation in the West wing was carried below 
the general’ foundation level, for a machinery 
room, so that even without borings those in 
charge felt satisfied that the underlying soil was 
able to carry the loads imposed. 

The building was designed for a live-load of 
75 Ibs. per sq. ft. on all floors, and the footings 
were proportioned for maximum pressures not 
to exceed 8 tons per sq. ft., though the average 
foundation pressure at present is probably not 
over 2 tons per sq. ft. The interior column foot- 
ings are evidently intended for much lighter 
unit-loading than the wall footings. 

It is impossible at present to say with cer 
tainty that there was no quicksand under the 
clay, but the fact that the column piers show 


‘no movement renders this improbable. The 


trouble appears to be due to the failure to pre- 
vent the surface drainage from reaching the 
foundations. The rainfall during May was above 
normal, being 3.84 ins. at Pittsburg in place of 
the normal 3.30 ins.; rain fell on 24 of the 31 
days of May. Most of the rainfall over the 
area of the building reached the gutters and 
passed into the downspouts, which, terminating 
some 6 or 8 ft. above ground, dropped the water 
on the filling between foundation walls and the 
natural soil. 


NOTES FROM ENGINEERING SCHCOLS. 
UNIVERSITY OF NEVADA.—Mr. Clarence H. 
Mackay has announced that he will contribute 
$6,000 annually to the maintenance of the school 
of mines *t the State University. This is in ad- 

dition to large gifts previously announced. 


UNIVERSITY OF TOWA.—The University of 
Iowa engineering building and contents were 
damaged June 8, by fire started by a gas jet. 
The chief loss was sustained by Prof. R. H. 
Baker, whose geometric models, invented by 
himself, were destroyed. 


RENSSELAER POLYTECHNIC INSTITUTE. 
Dr. M. A. Hunter, from the testing laboratory of 
the General Electric Co., at Schenectady, N. Y., 
has been made Assistant Professor in the De- 
partment of Electrical Engineering. He _ will 
teach electrochemistry and physics. 


CASE SCHOOL OF APPLIED SCIENCE.—At 
the close of the recent commencement exercises 
of this institution, Prof. Chas. H. Benjamin, M. 
Am. Soc. M. E., received the honorary degree of 
Doctor of Engineering. Dr. Benjamin, at one 
time President of the Cleveland Engineering Co, 
Cleveland, O., was formerly Professor of Me- 
chanical Engineering at the Case School of Ap- 
plied Science. Last August he was appointed 
Dean of the Schoo's of Engineering of Purdue 
University. 

PENNSYLVANIA STATE COLLEGE.—Prof. 
John Price Jackson, M. Am. I. E. E., Professor of 
Electrical Engineering, has been appointed Dean 
of the School of Engineering. Dean Jackson is 
an alumnus of Pennsylvania State College, and 
as the associate of former Dean Reber has al- 
ready proved his ability as an administrator. 

Prof. Walter R. Crane, M. Am. Inst. M. E., of 
the School of Mines, Columbia University, has 
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been elected Dean of the School of Mines and 
Metallurgy. 

UNIVERSITY OF ARKANSAS.—A new course, 
“Cement Engineering,’ will be offered next fall 
at this university. The degree of Bachelor of Sci- 
ence is to be given for special work in the 
geology, examination and testing of cement ma- 
terials and in the design and operation of cement 
plants, in addition to general engineering. The 
proximity to the school of a number of well- 
equipped plants, as well as of outcrops of lime- 
stone and shale suitable for the manufacture of 
Port'and cement, will materially facilitate such 
studies, 

COLUMBIA UNIVERSITY.—Mr. Arthur L. 
Walker, M. Am. Inst. M. E., has been appointed 
Professor of Metallurgy and administrative head 
of the Department of Metallurgy in the School of 
Mines. Prof. Walker received the degree of E. M. 
from Columbia with the class of 1883. He was 
for many years connected as chemist, superinten- 
dent, and consulting engineer with the Old 
Dominion Copper Co., of Globe, Arizona, and 
from 1893 to 1897 acted as manager for the 
Baltimore Electrolytic Refining Co., of Baltimore, 
Md. Later his services have been retained by 
the Guggenheim Smelting Co. and the American 
Smelting and Refining Co. as manager and con- 
sulting engineer. 


FLOODS resulting from unusually heavy rainfalls have 
done great damage during the past two weeks in Okla- 
homa, Texas, Arkansas, Kansas, Nebraska, Montana and 
Minnesota. The railways have been heavy sufferers from 
washing out of tracks and destruction of bridges and 
culverts. High water in both the upper Mississippi, the 
Missouri and the Illinois rivers has raised the river at 
St. Louis above the danger line. 

IN AN INTERURBAN RAILWAY COLLISION near 
Annapolis, Md., June 5, nine persons were killed and 
from 15 to 20 injured. The accident occurred on the 
Washington, Baltimore & Annapolis Ry., and is reported 
to have been caused by a mistake in orders fixing the 
point of passing by the two cars concerned; these were 
practically upon each other before they came into sight 
in the vicinity of Camp Parole, a station two miles out 
of Annapolis. The inbound car was completely tele- 
scoped and left the rails. The equipment of this electric 
railway was fully described in Engineering News, Feb. 
20, 1908. 
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THB BLACKWELL'S ISLAND BRIDGE INVESTIGA- 
tion has been financed by an appropriation of $30,000 
by the Board of Estimate and Apportionment. The New 
York ‘‘World’’ of June 6 says: 


Prof. W. H. Burr, who draws more salaries from the 
city than any other one man, and W. J. Hodge, of the 
engineering firm of Boller & Hodge, have been selected 
as the experts to make the inspection. If they disagree 
a third engineer is to be called in. The two engineers 
are to receive a fee of $10,000 each, and the remaining 
$10,000 appropriated yesterday is to pay the expenses of 
the investigation. 


A HORSE CAR RAILWAY in New York City crossing 
the down-town business district at Fulton St. has been 
abandoned because it did not pay. The line was about 
a mile long and has been operated with a rolling stock 
consisting of five old cars, run at such infrequent inter- 
vals that people walked rather than use the cars. The 
road was bonded for $500,000 and $500,000 of stock ad- 
ditional was owned by the defunct Metropolitan Securi- 
ties Co. 


AN EXPLOSION IN A PREST-O-LITE PLANT at 
Indianapolis, Ind., June 6, partly wrecked the establish- 
ment, caused heavy damage to surrounding buildings, 
including a hospital, and injured a number of persons. 
This is the third serious accident which the company 
has suffered in this city within a year. The plant manu- 
factures and fills gas tanks at high pressure for auto- 
mobiles and localities where there are no gas or electric 
light works. It is thought that an employee attempted 
to machine burnish one of the small automobile tanks 
while it was charged with gas and the friction caused the 
gas to expand and explode; fire was communicated to 
several large gas drums, four loud and distinct reports 
following. 


THE BURSTING OF A BOILER-TUBE on the armored 
cruiser ‘‘Tennessee,”’ flagship of the Pacific fleet, June 5, 
brought death to seven of the crew and serious injury to 
nine others. The boiler was of the standard, tubular, 
Babcock & Wilcox type as used on a number of Ameri- 
can warships. One of the 4-in. tubes in the bottom tier 
burst. The break is said to have been less than 6 ins. 
in length. The hot water and steam escaping under a 
boiler pressure of some 220 Ibs. filled the fire-room and 


blew the burning coal from the grates among the 
stokers. There are 16 similar fire rooms on the ship, but 
each is separated from the other by steel doors, and the 
men in adjoining compartments were uninjured. The 
“Tennessee’’ was one of the U. S. cruisers named in the 
charges filed at Pittsburg, Nov. 9, 1906, as having defec- 
tive boiler tubes. 


THE INLAND WATERWAYS COMMISSION was reap- 
pointed by President Roosevelt on June 6. The members 
of the former Commission were reappointed with the ex- 
ception of Gen. Mackenzie, who has just retired as Chief 
of Engineers. The President has added to the Commis- 
sion Senator Allison, of Iowa; Representative Jos. E. 
Ransdell, of Louisiana, one of the most active workers 
for Waterway Improvements, and Prof. Geo. F. Swain, 
of the Massachusetts Institute of Technology. The mem- 
bers who are reappointed are: Representative Theodore 
Burton, Chairman; Scnator William Warner, Senator 
Francis G. Newlands, Senator John H. Bankhead, Gifford 
Pinchot, Chief Forester, Department of Agriculture; F. 
H. Newell, Director of the Reclamation Service; Herb rt 
Knox Smith, Chief of the Bureau of Corporations; Dr. 
W. J. McGee, Department of Agriculture. 


> 


A NATIONAL COMMISSION on the Conservation of 
Natural Resources was appointed by President Roose- 
velt on June 8, in accordance with the resolution adopted 
at the recent White House conference. The Commission 
is to be organized in four sections to cover the four sub- 
jects of Waters, Forests, Lands and Minerals. The 
Section on Waters is identical with the Inland Waterways 
Commission. An Executive Committee is to supervise 
the organization of the whole. The members of the 
Commission are as follows: 

Waters—Theodore E. Burton, of Ohio, chairman; Sena- 
tors William B. Allison, of Iowa; Francis G. Newlands, 
of Nevada; William Warner, of Missouri, and John H. 
Bankhead, of Alabama; W. J. McGee, Bureaw of Soils, 
Secretary; F. H. Newell, Reclamation Service; Gifford 
Pinchot, Forest Service; Herbert Knox Smith, Bureau 
of Corporations; Representative Joseph BE. Ransdell, of 
Louisiana; Prof. George F. Swain, of the Massachusetts 
Institute of Technology; the Chief of Engineers, United 
States Army. 

Forests—Senators Reed Smoot, of Utah, chairman; Al- 
bert J. Beveridge, of Indiana, and Charles A. Culberson, 
of Texas; Representatives Charles F. Scott, of Kansas, 
and Champ Clark, of Missouri; J. B. White, of Missouri; 
Professor Henry S. Graves, of Yale Forest School, Con- 
necticut; William Irvine, of Wisconsin; ex-Governor 
Newton C. Blanchard, of Louisiana; Charles L. Pack, of 
New Jersey; Gustav Schwab, National Council of Com- 
merce, of New York; Overton W. Price, Forest Service. 
secretary. 

Lands—Senators Knute Nelson, of Minnesota, chairman, 
and Francis E. Warren, of Wyoming; Representatives 
John Sharp Williams, of Mississippi; Swagar Sherley, of 
Kentucky, and Herbert Parsons, of New York; ex-Gov- 
ernor George C. Pardee, of California; ex-Governor N. B. 
Broward, of Florida; James J. Hill, of Minnesota; Charles 
McDonald, President American Society of Civil Engi- 
neers, New York; Murdo MacKenzie, of Colorado; Frank 
C. Goudy, of Colorado; George W. Woodruff, Interior 
Department, Secretary. 

Minerals—Representative John Dalzell, of Pennsylvania, 
chairman; Senators Joseph M. Dixon, of Montana; Frank 
P. Flint, of California, and Lee S. Overman, of North 
Carolina; Representatives Philo Hall, of South Dakota, 
and James L. Slayden, of Texas; Andrew Carnegie, of 
New York; Professor Charles F. Van Hise, of Wisconsin; 
John Mitchell, of Illinois; John Hays Hammond, of 
Massachusetts; Dr. Irving Fisher, of Yale University; 
Joseph A. Holmes, Geological Survey, Secretary. 

Executive Committee—Gifford Pinchot, chairman; Rep- 
resentative Theodore E. Burton, Senators Reed Smoot 
and Knute Nelson, John Dalzell, W. J. McGee, Overton 
W. Price, G. W. Woodruff and Joseph A. Holmes. 

Mr. Pinchot’s appointment as chairman of the executive 
committee carries with it the chairmanship of the com- 
mission. 


THE ABUTMENT OF THE UPPER BRIDGE, on the 
American side of Niagara Falls will be examined June 14, 
to determine whether or not the water from the dis- 
charge tunnel of the Niagara Falls Power Co. is under- 
mining or otherwise damaging this piece of masonry. 
It has been considered for many months that the out- 
rush of water from the tunnel was somewhat of a men- 
ace to the safety of the great steel arch that spans the 
Niagara gorge for the torrent of water washes very close 
to the abutment as it mingles with the flood of the river 
below the falls. When it was found that the abutment 
was endangered, an effort was made to protect it with 
a steel sheeting, but the tremendous rush of the water 
from the portal caught one of the sheets intended to be 
lowered and swept it away. The International Railway 
Co. has now decided to determine the exact condition of 
the foundation of the abutment. This will necessitate 
shutting down the two large power stations of the 
Niagara Falls Power Co. While the water is thus shut 
off divers will be lowered to make a thorough investiga- 


tion to ascertain what is necessary to insure the safety 
of the abutment. 

During this shut-down, when the water is out of the 
tunnel, the engineers of the power company will inspect 
the tunnel and wheel pits to ascertain the extent of any 
changes since the last inspection, June 1, 1002. In order 
that the stations may shut down without serious incon- 
venicnce, power customers have been notified to close 
their works between the hours named, To maintain the 
electric-car service of the Buffalo-Niagara region, the 
plant of the Canadian Power Co., at Victoria Park will 
be callcd upon to supply current through the existing 
eable connections across the river at Black Rock and 
over the upper bridge. 


THE TWO LARGEST FIREBOATS IN THE WORLD 
wore successfully tested by the New York Fire Depart- 
ment on May 26. The ‘‘James Duane’’ and the ‘‘Thomas 
Willett’’. are the first boats of their type to use steam 
turbine direct driven centrifugal pumps. They have a 
deck length of 131 ft., beam 27 ft. and depth of 14 ft. 
On a high steel water tower aft, on the two deck tur- 
rets and above the pilot house, 3-in. nozzles are 
mounted, from which a total of 12,000 gallons of water 
per minute can be thrown while the boat is moving at 
full speed. When only one of these four nozzles is 
left open and the pumps are connected in series, a 
pressure of 315 lbs. at the pumps and of 230 lbs. at the 
nozzle throws a stream of water amounting to 4,550 gal- 
lons por minute to a height of SOU ft. and a distance 
ot over 40) ft. Two Curtis turbine engines are direct 
connected to two 12-in. centrifugal Worthington pumps. 
The former are built by the General Electric Co. to op- 
erate at a boiler pressure of 200 lbs. and a vacuum of 
26 ims. at a speed of 1,800 r. p. m.; they are rated at 
660 HP., but their overload capacity makes a continuous 
delivery of 1,000 HP. possible. 


AN ELECTRIC AUTOMOBILE made the trip from 
Washington to Baltimore on a single charge a few weeks 
ago, establishing a distance record for tours of elec- 
tricaHy driven cars, at least locally. The odometer 


attached to the car on the first trip registered 51.1 miles‘ 


and on the return 47. A somewhat roundabout way with 
bad roads and several hard grades was selected. The 
car was a ‘“‘Detroit’’ Victoria, made by the Anderson 
Carriage Co., of Detroit, Mich., and weighed 1,800 Ibs. 


PERSONALS. 


Mr. William C. Fisk, Assoc. M. Am. Soc. C. E., has 
been elected Vice-President of the Hudson & Manhattan 
Railways Co. 

Mr. Frank R. Lanagan, Jun. Am. Soc. C. E., formerly 
Assistant City Engineer of Auburn, N. Y., has been 
appointed Deputy City Engineer of Albany, N, Y. 

Mr. C. M. Pritchett, Assoc. M. Am. Soc. C. E., for- 
merly of the Reclamation Service, has been appointed 
to the Philippine Service in the Bureau of Public Works. 

Lieut. Wm. H. Rose, Corps of Engineers, is detailed 
as Recorder of the Army Retiring Board appointed to 
meet in Washington, D. C., by Special Orders of March 
14, 1908. 

Mr. Guy C. Emerson, M. Am. Soc. C. E., has been 

* appointed Superintendent of Streets of Boston, Mass. 
He will have charge of all street work except that 
under the water department. 


Mr. J. Walt. McMorrow, Assistant Engineer, Isthmian 
Canal Commission, has resigned after four years’ service, 
to become Director and Secretary of the McMorrow 
Engineering & Construction Co. of New York City. 

Mr. R. G. Kenley has been appointed Engineer of 
Maintenance-of-Way of the Lehigh Valley R. R., suc- 
ceeding Mr. E. B. Ashby, whose promotion to the posi- 
tion of Chief Engineer was noted in a previous issue of 
Engineering News. 

Capt. Francis A. Pope, Corps of Engineers, has been 
detailed as a member of the Alaskan Board of Road 
Commissioners, vice Capt. George B. Pillsbury, Corps 
of Engineers, who is relieved as member and disbursing 
officer of the board. 

Mr. C. P. Williams, M. Am. Soc. C. E., Engineer of 
the Sun River Project, U. S. Reclamation Service, Fort 
Shaw, Mont., has been transferred to the Lower Milk 
River Project with the assignment of making a study 
and design of the Dodson diversion dam. 


Mr. W. Byrd Page, Master Mechanic of the Pennsyl- 
vania R. R., at Camden, N. J., has been appointed Assist- 
ant Superintendent of Machinery on the Mexican Central 
Ry., assuming the former duties of Mr. C. H. Burk, who 
has been transferred to Orizaba, Mex., as Superintendent 
of Locomotives. 

Mr. C. E. Caulfield, Assoc. Am. Inst. E. E., has 
become Chief Engineer of the Warren Electric Co., 
Sandusky, Ohio. He was formerly Engineer in charge 
of alternating current design for the Western Electric 
Co., Chicago, and earlier for the Stanley Dlectric Manu- 
facturing Co., Pittsfield, Mass. 


fig 

| 

a] 

id 

q 

q 

q 

‘ 

| 


ENGINEERING NEWS. 


Vol. 59. No. 24. 


Col. Clinton B. Sears, Corps of Engineers, who has 
been on leave of absence in St. Louis, was placcd on 
the retired list on June 2, having reached the age limit 
He received the rank of brigadier-general for Civil War 
service He has acted as Professor of Engineering at 
West Point, and is the author of ‘‘Principles of Tidal 
Iiarbor Improvements 

Lieut.-Col. Harry F. Hodges, Engineer Corps, U. 5. A., 
General Purchasing Agent of the Isthmian Canal Com 
mission, has been appointed Member of the Commission, 
vice Mr. Jackson Smith, resigned. Col. Hodges will b 
general assistant to Lieut.-Col. Goethals, Chairman and 
Chief Engineer. 

Capt. John Kennedy Barton, Engineer Officer of the 
League Island Navy Yard, at Philadelphia, has been 
appointed Engineer-in-Chief of the United States Navy, 
succeeding Rear-Admiral Charles W. Rae, who died May 
12. Capt. Barton was born in Pennsylvania in 1853, and 
received his appointment as cadet engineer in the navy 
in 1871. From 1901 to 1902 he served as fleet engineer 
of the Asiatic squadron. 

Dr. Robert Bell, M. Am. Soc. M. E., Director of the 
Geological Survey of Canada, retired from the servic 
June 1. His activity has extended through every part of 
the Dominion; the primary geological investigations of 
British Columbia, the Hudson Bay region and the Yukon 
district were made under his direction. His work 
on the International Committee of the Canadian and the 
United States Surveys was effective in combining the re- 
sults achieved by both departments. 

Mr. Jackson Smith, Member Isthmian Canal Commis- 
ion, and manager of the Department of Labor, Quarters 
and Subsistence, with headquarters at Culebra, Canal 
Zone, has resigned, after a service of three years. In 
accepting the resignation President Roosevelt says: 

I cannot permit this occasion to pass without express- 
ing formally to you my appreciation of the earnest, 
thorough, and effective service which you have rendered 
in organizing the Department of Labor, Quarters, and 
Subsistence, and in developing it to such a state of effi- 
ciency that the task of your successor will be com- 
paratively an easy one. 

Wm. Kent, M. Am. Soc. M. E., who has been for the 
past five years Dean of the L. C. Smith College of Ap- 
plied Science of Syracuse University. has been dis- 
missed from the position as the result of personal differ- 
ences between himself and Chancellor Day, the officiad 
head of the University, who has become widely known 
through hijs virulent attacks on the President of the 
United States and his published utterances in defense of 
the Standard Oil Co. In the issue of ‘‘Science’’ for May 
29, Dean Kent publishes a full statement of the situation 
at Syracuse University, which has finally culminated in 
severing his connection with the institution, 

Prof. Forrest E. Cardullo, the well-known authority on 
machine design, has also left Syracuse University, it is 
understood from causes similar to those which have 
compelled Dean Kent to leave. 


Obituary. 
Charles T. Davis, foreman of the standard-gage de- 
partment of the Browne & Sharpe Mfg. Co., died at 
his home in Lakewood, R. I., May 27. He was a man 
of wide experience in the highest class of gage work. 
Mr. Davis was 46 years old. 
Sir Robert Gillespie Reid, one of the most 
engineering contractors of Canada, died at 


prominent 
his home in 
Montreai, June 4, of pneumonia. He was born in Scot- 
land in 1842 and came to America in 1871. Among his 
constructions are the Lachine Bridge over the St. Law- 
rence, bridges over the Niagara and Rio Grande Rivers, 
and a number of the railways of Newfoundland. He 
was a director of the Canadian Pacific Ry. 


ENGINEERING SOCIETIES. 


COMING MEETINGS. 


MASTER CAR BUILDERS’ ASSOCIATION. 
June 17-19. Annual convention at Atlantic City, N. J. 
Secy., Jos. W. Taylor, 390 Old Colony Bldg., Chicago. 
AMERICAN RAILWAY MASTER MECHANICS’ AS- 
SOCIATION. 
June 22-24. Annual convention at Atlantic City, N. J. 
Secy., Jos. W. Taylor, 390 Old Colony Bldg., Chicago. 
AMERICAN SOCIETY OF CIVIL ENGINEERS. 
June 23-26. Annual convention at Denver, Colo. 
Secy., C. W. Hunt, 220 West 57th St., New York City. 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
June 23-26. Annual convention at Detroit, Mich. Secy., 
Cc. W. Rice, 29 West 39th St., New York City. 
SOCIETY FOR a PROMOTION OF ENGINEERING 


June 23-26. Annual meeting at Detroit, Mich. (In 
connection with convention of American Society of 
Mechanical Engineers.) Secy., A. L. Williston, Pratt 
Institute, Brooklyn, N. ¥. 

AMERICAN SOCIETY FOR TESTING MATERIALS. 

June 23-27. Annual meeting at Atlantic City, N. J. 
Secy., Edgar Marburg, University of Pennsylvania, 
Philadelphia. 

AMERICAN INSTITUTE OF ELECTRICAL ENGI- 
NEERS. 

June 29-July 2. Annual convention at Atiantic City, 

N. J. Secy., Ralph W. Pope, 33 West 39th St.. N. Y. 
AMERICAN SOCIETY OF HEATING AND VENTILAT- 
ING ENGINEERS. 


July 24-25. Summer meeting at Niagara Falls, N. Y. 
Secy., W. M. Mackay, P. O. Box 1818, New York 
City. 

ASSOCIATION OF RAILWAY SUPERINTENDENTS 
OF BRIDGES AND BUILDINGS.—The annual mecting 
will be held at Washington, D. C., Oct. 20-22. 

WESTERN RAILWAY CLUB.—At the annual meet- 
ing the following officers were elected President, M. 
K. Barnum (C., B. & Q. Ry.); Vice-Presidents, W. E 
Sharp and J. F. Devoy; Secretary and Treasurer, Jos. 
F. Taylor, Old Colony Building, Chicago. The club has 
now 1,503 members, and a bank balance of over $1,900. 

AMERICAN INSTITUTE OF CHEMICAL ENGI 
NEERS.—It is definitely announced that the organiza 
tion meeting of this new association will be hild June 
22, at the Engineers’ Club, 1317 Spruce St., Philadel- 
phia, Pa. It is expected that admission to membership 
will be on the basis of extent of practice in chemical 
works or in technological applications of chemical prin- 
ciples on a large scale. 

AMERICAN STATE GEOLOGISTS.—This new society 
was organized at a meeting of representatives of 20 of 
the state geological surveys, in Washington, D. C., May 
13. Officers were elected as follows: President, H. B 
Kiimmel, of New Jersey; Secretary, H. F. Bain, of 
Illinois. A resolution was passed asking the support 
of state and federal authorities for an increased appro- 
priation for topographic surveys, it being the sense of 
the meeting that a complete topographic map would 
greatly aid the administration of national forest, mineral 
and soil resources. 

AMBRICAN INSTITUTE OF ELECTRICAL ENGI- 
NEBRS.—The following program has been arranged for 
the twenty-fifth annual convention at Atlantic City, June 
29 to July 3: 

Monday, June 29. Morning and Afternoon Sessions. 

“Electricity as Viewed by the Insurance Engineer. 
Should the A. I. E. E. Interest Itself in Fire Protection?” 
C. M. Goddard: ‘“‘Water Power Development in the Na- 
tional Forests. A Suggested Government Policy,’’ F. G. 
Baum: ‘‘A Study of Multioffice Automatic Switchboard 
Telephone Systems,’’ W. Lee Campbell; ‘‘Wireless Tel- 
ephony,’’ R. A. Fessenden; ‘‘The Measurement of Rotary 
Speeds of Dynamo Machines by the Stroboscopic Fork,” 
A. E. Kennelly and S. E. Whiting; ‘‘Notes on the Elec- 
tric Heating Plant of the Biltmore Estate,’’ Chas. E. 
Waddell 

Tuesday, June 30. Morning and Evening Sessions. 

‘“‘Measurements of Lightning, Aluminum Lighting-Ar- 
resters, Earth Resistances, Cement Resistances, and 
Kindred Tests,’’ E. E. F. Creighton; ‘“‘Tests with Arcing 
trounds and Connections,’’ Ernst J. Berg; ‘‘Three-Phase 
Power-Factor,’’ Austin Burt; ‘‘Critical Study of the Tay- 
lor’s Falls Lightning Records,’’ Percy H. Thomas; *Bn- 
gineering Features of the Southern Power Company's 
System,”’ J. W. Fraser; ‘‘High-Voltage Experiments at 
Niagara,’’ Ralph D. Mershon; ‘‘Fundamental Consider- 
ations Governing the Design of Transmission-Line Struc- 
tures,’ D. R. Scholes; ‘‘The Testing of High-Voltage 
Line Insulators,’’ C. E. Skinner. 

Wednesday, July 1. Morning and Afternoon Sessions. 

“Voltage Ratio in Synchronous Converters, with Spe- 
cial Reference to the Split-Pole Converter,’’ Comfort A. 
Adams; ‘‘Application of Storage-Batteries to Regula- 
tion of Alternating-Current Systems,’’ J. Lester Wood- 
bridge; ‘“‘A New Large Generator for Niagara Falls,” 
B. A. Behrend; ‘‘Modern Developments in Single-Phase 
Generators,’ W. L. Waters; ‘‘Application of Fractional- 
Pitch Windings to Alternating-Current Generators,”’ Jens 
Bache-Wiig; ‘‘Steam Turbine Plant; Some Possibilities 
Resulting from Recent Engineering Developments,’ J. 
R. Bibbins; ‘‘Thirty-Day Test on Produccr-Gas Power 
Plant; Discussion of Results in Relation to Cost of 
Power,’’ J. R. Bibbins; ‘‘From Steam to Electricity on a 
Single-Track Road,’ J. B. Whitehead; ‘Induction Mo- 
tors for Multispeed Service with Particular Reference 
to Cascade Operation,’’ H. C. Specht; ‘‘The Determination 
of the Economic Location of Substations in Electric 
Railways,’’ Gerard B. Werner; ‘‘Conductor Rail Measure- 
ments,’’ S. B. Fortenbaugh. 

Thursday, July 2. Morning and Afternoon Sessions. 

“The General Equations of the Electric Circuit,’’ C. P. 
Steinmetz; “Primary Standard of Light,’’ C. P. Stein- 
metz; ‘“‘An Imperfection in the Usual Statement of the 
Fundamental Law of Electromagnetic Induction,"’ Carl 
Hering; ‘‘Graphical Treatment of the Rotating Field,”’ 
R. E. Hellmund; ‘‘A Minimum-Work Method for the So- 
lution of Alternating-Current Problems,’’ Harold Pender; 
“The Relative Proportions of Copper and Iron in Alter- 
nators,’’ Carl J. Fechheimer; ‘‘A New Method of Train- 
ing Engineers,’’ M. W. Alexander; ‘‘The Relation of the 
Manufacturing Company to the Technical Graduate,’’ D. 
B. Rushmore; ‘‘The Relation of the Manufacturing Com- 
pany to the Technical Graduate,’’ B A. Behrend 

Friday, July 3. A morning session will be held if neces- 
sary to complete the program or to attend to unfinished 
business. 

A reception and dance will be given at the Hotel Tray- 
more, the convention headquarters, on Monday evening. 
The attractions of Atlantic City are so extensive that 
the program of entertainments has been made very light. 


WESTERN SOCIBTY OF ENGINEERS.—At a _ recent 
meeting the society adopted resolutions endorsing the 
stream-flow investigation work of the U. S. Geological 
Survey and recommending the passage of legislation to 
provide for carrying on this work. The streams are of 
growing importance in relation to navigation, irrigation, 
water supply and water power. The engineering, finan- 
cial and economic measures which must be undertaken 
in order to derive the full benefit of the streams can be 
based propcrly only upon such information as is given 
by the investigations in question. The society adopted 
also a resolution approving the conference on Natural 
Resources recently called by President Roosevelt. It 
urged that steps should be taken for the better conser- 
vation of these resources and for the reduction of the 
great waste which has been incident to their exploitation. 

A regular meeting was held at the society’s rooms in 
Chicago on June 8, with the President, Mr. C. F. Loweth 
(C., M. & St. P. Ry.), in the chair. A paper on ‘‘The 
Conservation of the Forests and Water Powers of Wis- 
consin’’ was read by Mr. E. M. Griffith, State Forester 
of Wisconsin. He first outlined the importance of for- 
estry as a means of securing not only a permanent sup- 
ply of timber but for securing a permanent supply and 
equable distribution of water for purposes of naviga- 
tion, irrigation, power, etc. When the forest reserve 
policy was first adopted in this country it encountered 
strong opposition owing to the public impression that it 
meant the elimination of forests as a source of timber 
supply. Since the education of the public to an under- 
standing that the effect of the policy will be to perpet- 
uate the supply and also to conserve other natural re- 
sources, this opposition has practically ceased. There is 
still opposition from the private interests, which exploit 
public timber lands as their own property. It is esti- 
mated that within 25 or 30 years this country will have 
a timber famine, and that this will continue for an 
equal period before the new and protected forests are 
able to meet the demand for timber. 

In the recent conference held at Washington it was 
shown that measures for the conservation of water sup- 
ply for purposes of water power, irrigation, navigation, 
ete., all lead back to the preservation of forests as the 
fundamental necessity. Some of the eastern states, no- 
tably New York and Pennsylvania, have undertaken their 
own forestry work, and it was shown that one great 
flood such as recently occurred at Pittsburg might cost 
more than the establishment of forest reserves and flood 
prevention measures. 

In Wisconsin, the state has turned over to its Fores- 
try Department all the state lands in the northern sec- 
tion. This will be increased by the purchase of lands 
forfeited for non-payment of taxes. These were for- 
merly sold by the counties and purchased largely by 
speculators who re-sold them in small lots. Under the 
new law, the counties cannot sell the lands until the 
Forestry Department has been given an opportunity to 
purchase them. The Department sells the agricultural 
lands, and also the crop of available timber, the pro- 
ceeds being used to purchase more lands. The Depart- 
ment has now 300,000 acres, covering the headwaters of 
three of the most important rivers of the state. One of the 
first steps taken was to establish an efficient fire-warden 
system. The region is a great tourist resort, and its pres- 
ervation is of no small importance in this respect. It 
includes 20,000 acres of public lands given by the Fed- 
eral Government on account of the state undertaking to 
protect the headwaters of the Mississippi River. The 
department is composed of five members, three of whom 
are connected with the University of Wisconsin, and 
none of whom are politicians. 

An important feature is the cooperation with private 
interests. The Wisconsin Valley Improvement Co. ap- 
plied for a charter to establish dams and to lease water 
power. This was*granted last year, but puts the control 
of the work in the hands of the Forestry Department, 
besides giving the state power to control the rates 
charged. The loeation and construction of the dams is 
subject to the approval of the Department, which will 
establish the water level for each reservoir, and issue 
regulations as to the drawing off of the water. As far 
as water power is concerned, Mr. Griffith showed that 
some plants have had to supply their customers with 
auxiliary steam power owing to the fact that sufficient 
eapacity of water power cannot be relied upon. This is 
due in part to lack of facilities for storing the flood 
waters. 

Three important points are aimed at by the Forestry 
Department: (1) To protect the water supply; (2) To 
grow a supply of timber; (3) To protect the natural 
beauties of the country. 

This meeting was the last to be held in the present 
quarters in the Monadnock Block. During the summer 
new quarters will be arranged (in the same building) in 
order to provide sufficient accommodation for the 
meetings and the library. This change is made neces- 
sary by the growth of the society. The new rooms will 
have an area of nearly 4,000 sq. ft. (about twice that of 
the present rooms). The cost of the work will be about 
$5,000. The architects are Holabird & Roche, of Chi- 
cago. The new quarters will be ready for occupancy for 
the first fall meeting in September. 
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CORRESPONDENCE. 


Godfrey's «Concrete: The Review Explained. 


Sir: Kindly permit me space to say something re- 
garding your review of my book, ‘‘Concrete,”’ (Eng. News, 
May 14, 1908, p, 543). I ask this favor because I think 
that when an author is slapped, not to say knocked, in 
public he ought in justice to be permitted to make a 
public defence, and I believe you are just enough to give 
room for such defence. 

Your review is just in a negative sense. You emphasize 
so strongly the fact that you object to the manner in 
which the book is made that it is difficult for the reader 
to perceive that you do not utter a word in condemna- 
tion of what the book says, unless it be that you say my 
cost figures have no exact value. Well, the text makes 
that clear. If exact cost data were a possibility, two 
neighboring contractors, bidding on a job in their 
neighborhood, would occasionally come near agreement 
in price. This they rarely do. The cost data given by 
me is to guide in making an approximate estimate of 
cost. ‘“Exact’’ estimates of the cost of a structure are 
sometimes as far from the actual cost as an approx!- 
mate estimate dare be. 

A casual reading of your review would give the reader 
the impression that you condemn the book. It takes 
reading between the lines to see the vague hints that 
the same matter in a different shape would have filled 
an ambitious plan and produced a useful handbook. 

To analyze the ‘‘manner’’ of the book and your objec- 
tion. First, there are, besides about 160 pages of new 
matter on cement, concrete, steel, ete., and their prop- 
erties and uses, two series of articles. These articles 
are on definite subjects and are therefore not separable: 
they are scarcely in need of rearrangement. Any subject 
treated can be found in the index. One has seldom any 
need of a table of contents, unless he is reviewing a book 
and wants to make short work of it. Following these 
articles are letters commenting on and criticizing them. 
The presence of these letters appears to be your chief 
objection to the book. It would not be fair to the writers 
of these letters for me to summarize and condense what 
they say. Such condensation would no doubt diminish, 
and might destroy, the force of their assertions. These 
letters add to the original articles a view that could 
not be introduced by revising the articles, as they pre- 
sent views not held by the author. 

One of the dangers of permanent literature on tech- 
nical subjects is its dogmatic finality. The student and 
the inexperienced engineer is given the impression in 
reading engineering books that there ‘‘are no two ways 
about it,’’ and that dissent from the statements of the 
author is out of the question. It is not difficult to find, 
in the works of the highest authorities in their special 
line, gross errors, and to show that following these 
authors to the letter can lead to a structure that is not 
only poor design but positively dangerous. Some of 
these errors in the works and utterances of eminent 
authorities are pointed out ia my book, hence the didac- 
ticism to which you object. 


The book is not intended to be used for the purpose 
of putting in the data and grinding out the structure 
It is not an automatic designer, but its aim is ‘‘to point 
the way to sound engineering in concrete by enunciai- 
ing the principles thereof, and by laying bare the falsi-y 
of much that passes for good engineering in this com 
paratively new branch of construction.” 

Yours very truly, 
Edward Godfrey. 

Pittsburg, Pa., May 15, 190s. 

[The text-book is an expression of knowledge, 
gained from reading or personal investigation of 
the author and has a value largely dependent 
upon the expert standing, more or less difficult 
of definition, of the man responsible for the pre- 
paration of the book. In many ways it is a mere 
presentalion of opinions, and such opinions are 
accepted as truth in just the degree that the 
man delivering them has authority. Any one 
can refuse to agree with them, any one can de 
cline to accept them, for there is no virtue in 
printer’s ink that confers infallibility. If 
through some unfortunate style of writing the 
casual and unthinking reader assumes a “dog- 
matic finality’ in printed statements, it is the 
fault of that reader in not understanding the 
function of a book. 

Furthermore, we do not see that this impres- 
sion in a reader’s mind can be removed by a 
slipshod method of arrangement or lack of care 
in the principles of selection and unity. Rather 
will such procedure indicate, on the part of the 
author, a lack of confidence in his own work 
which, naturally, is conveyed to the reader. 
Therefore, equally important as the matter, in 
judging the value of a book intended to instruct 
and not to amuse, must be rated the meaner, 
The two are interdependent and the lack of 
either one destroys the perfect who'e. With 
this idea in view we purposely refrained in our 
review of Mr. Godfrey’s ‘Concrete’ from any ex- 
tended comment on “what the book says” on 
account of the careless manner in which it was 
said.— Ed. ] 

REVIEWS. 
Thomas’s Steam Turbines Revised. 

Reviewed by CHARLES EDWARD LUCKE,* M. Am. 


Soc. M. E 

STEAM-TURBINES.—By Carl C, Thomas, Professor of 
Marine Engineering, Sibley College, Cornell Uni- 
versity. Third Ejition, revised and enlarged. New 
York: John Wiley & Sons. London, England: 
Chapman & Hall, Ltd. Cloth; 5% x 9% ins.; pp. 


334; folding diagrams and numerous text illustra- 
tions. $4. 

In preparing this new edition of his book, 
originally reviewed by the late Storm Bull in En- 
gineering News of April 12, 1906, the author has 
in some cases heeded and in other cases ignored 
the pertinent suggestions of that reviewer. It was 
Professor Bull’s opinion that the book, designed as 
a college text, was good, but not broad enough, 
that the space allotted to the different topics was 
not well proportioned; that 150 pages of introduc- 
tion was too much and that the last four chap- 
ters on turbines proper wou!d be improved by 
expansion. In this new edition the same appar- 
ent over-treatment of introductory matter is re- 
tained, which seems unjustifiable if students un 
dertaking the subjects are well grounded in basic 
thermodynamics and its application to free 
expansion in general. If, however, the students 
for whom the text was intended were not well 
grounded, the author's retention of this material 
is justified. 

That student difficulties have been encountered 
is indicated by various corrections introduced in 
the earlier pages. For example, on page 3, where 
the o'd edition reads: 


The equation expressing the relation between force 
and motion is, then, 


F = MV = —— V, where F is the force which, 
9 


Ww 
acting for unit time, produces in the mass —— the veloc- 
ity V. 


*Professor of Mechanical Engineering, Columbia Uni- 
versity, New York City. 


220 Broadway, New York, June I1, 1908. 


The new edition ‘has been corrected to read 


The equation expressing the relation between force, 
mass, and acceleration is, then, 


W 
f, where is the force which produces 
WwW 
in the mass ~ the acceleration f. 


At the end of Chapter I., on page 26, there is 
added a paragraph of definitions of impulse and 
reaction, which, to a well prepared reader, would 
seem to be unnecessary, as the meaning of the 
words are dependent on and explained by the 
formulas used. Again, on page 383 in the old 
edition 
Let the external work accompanying the change of the 
volume of the gas be p,r; for the gas in the vessel and 
in the nozzle, 
has been in the new edition changed to 
External work p,r, is done upon each pound of gas leav- 
ing the vessel, and each pound does external work pyts 
as it expands in the nozzle, 

Chapter JIL, on Work Done in Heat Transfor 
mations, is an extremely elementary treatment of 
the work done by the difference between 
total heats before and after expansion. The 
discussion involves the temperature-entropy 
ana’ysis and follows an equivalent treatment, in 
the preceding chapter, of the work done by the 
integration of ?V changes. With the exception 
of the minor changes, noted above, these two 
chapters are unchanged. 

In Chapter 1V., on the Calculation of Velocity 
and Weight of Flow, the results are made to 
depend on the temperature-entropy analysis, and 
the velocity is given as the result of a fraction of 
difference between total heats before and after 
adiabatic expansion, from which the weight of 
flow is determined. This is followed by a treat- 
ment of reaction on the nozz'e, based on the 
velocity and weight of flow, with some experi- 
mental tables showing the consistency between 
the experimental and computed values. The 
treatment in the new edition is precisely the same 
as in the old and is very clearly written. 

Chapter V. is concerned with velocity, as 
affected by frictional resistances, and there is set 
down the expression for velocity in terms of differ- 
ence between total heats before and after adiabatic 
expansion. Failure to realize complete velocities, 
due to adiabatic expansion, is treated as entirely 
due to friction and a factor is introduced as a 
multiplier of total heats to give the effective heat 
transformed as observed. While there is a dia 
gram presented, indicating that this result is 
e4uivalent to some other law of expansion than 
adiabatic, no attempt is made to determine that 
law from experimental velocities or weights of 
flow, which would seem to be a good and scientific 
thing to do. In this connection an unfortunate 
and double use of the same symbol is presented, 
inasmuch as on page 2, f is defined as steam 
acceleration, whereas on page 154, f is defined as 
the square root of the per cent. of adiabatically 
available total heat difference which is realized 
in producing velocity. Following the expression 
for velocity, corrected for less total heat difference 
available than there would be by adiabatic ex- 
pansion, the resultant quality of the steam and 
specific volume is computed and used in the 
steady-flow relation to determine the cross sec 
tion of nozzles, with good illustrative examples. 
The inverse example is also considered from the 
pressure and quality before and after expansion 
to find this corresponding available total heat 
difference or the per cent. of adiabatically avail- 
able total heat difference suppressed or lost. This 
is followed by some results of experiments on 
this percentage of heat suppression, which, by the 
way, is not so named by the author. 

In Experimental Work on the Flow of Steam 
through Oriflees, Nozz'es, and Turbine Buckets, 
there is given in detail considerable experimental 
data on the weight of flow through different 
orifices, together with the reaction at the jet, all 
of which serves merely the purpose of fixing cer- 
tain heat-transformation coefficients for different 
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~hapes of nozzles. This is followed by some 
measurements on turbine buckets for various 
curvatures. clearance, spacing, pressures and 
nozzle forms and checked by air flow in addition 
to steam flow, permitting, as a resu!t, the deter- 
mination of a series of coefficients called by the 
author “efficiency of the buckets.” 

The chapter is precisely the same as in the first 
edition. While the reviewer of the former edi- 
tion considered this treatment too much expanded, 
it appears to the present reviewer that this is the 
case only relatively. While many of the details 
of the experiments might be omitted and the 
conclusions only retained and apportioned to the 
four succeeding chapters, this wou!d not be justi 
fiable, especially with young students, because the 
value of the coefficients depends largely on a 
knowledge of how they were obtained, thus giving 
some idea of their reliability and serving as a 
guide for further experimental work. If the fol- 
lowing four chapters on the turbine proper were 
enlarged, as they might well be, this material on 
experimental steam flow would not seem too 
much. Some of the earlier chapters, I., II., IIL, 
constituting about 60 pages, could be easily con- 
densed to advantage. 

The chapter on the impu'se turbine has been 
increased by about 18 pages, from the original 
“0 pages, by the additions at the end, including 
a useful diagram on the specific volume of super- 
heated steam, computed from the Tumlirz equa- 
tion, 

05963 T 


Chapter VIII, on impulse and reaction tur- 
bines, has been enlarged by about 25 pages at 
various points and somewhat rearranged, part 
of the addition being concerned with the new 
calorimeter and specific-heat work of Professor 
Thomas, presented to the American Society of 
Mechanical Engineers in December, 1907. 

Chapter IX. is not en'arged at all, but is 
slightly rearranged and the nine pages of West- 
iaghouse Machine Co. tests, to which Professor 
Bull objected, are omitted. Chapter X., on 
marine steam turbines, is enlarged by about 15 
pages, chiefly cuts and diagrams. 

Reverting to Chapter VII., on Impulse Tur- 
bines, in which the theory of nozzle and bucket 
flow is applied to rotating wheels: The work per 
second for such a wheel is based on the mass of 
steam and the square of the steam-velocity dif- 
ference through the whee!, the relation of the 
velocities of steam and wheel and their depend- 
ence on bucket angles being shown graphically, 
both for the adiabatic velocity and its fractional 
part due to loss deductions. This nozzle loss is 
treated, as pointed out above, by assuming that 
a fraction of the availab’e adiabatic work is 
developed, which is only one of two _ possible 
methods of procedure. Such a loss may be con- 
sidered due to radiation and friction or due to 
the operation of a law of expansion other than 
the adiabatic. The former method, used -by the 
author, is the usual method of treatment for tur- 
bine work, while the latter is the more common 
one. for reciprocating engines, leading in this 
case to the so-called hypothetic expansion law. 
A steam-loss factor is introduced and used for 
the vane action, which, with a windage, and 
mechanical-friction factor, provide means for 
computing what the author calls “efficiency of 
the wheel and turbine.” This efficiency, which 
might easily be confused with thermal efficiency, 
treated later on, but without a desirable distinc- 
tion, is here used as the ratio of the work ob- 
tained at the shaft to the kinetic energy of the 
jet. The computation, therefore, of the possible 
work available at the shaft, as presented by the 
author, involves the use of three factors, one for 
the nozzle-velocity loss, one for the vane loss 
and one for mechanical and windage-friction 
loss, none of which are definitely fixed for definite 
conditions. The same method of treatment is 
then extended in this chapter to the two-stage 
impulse turbine at which point the old edition 
stops. In the new edition, however, this is fol- 
lowed by the determination of the dimensions 
and spacing of rectangular Curtis nozzles and 
buckets. After establishing the relations be- 


tween thermal efficiency and water rate, the 
author adds further new matter, involving as- 
sumed losses in the various parts for the design 
of those parts, together with a predicted thermal 
efficiency and water rate for the given steam and 
vacuum conditions. This concludes the new 
work of this chapter. 

In Chapter VIII, already mentioned, on the 
impuse and reaction turbines, similar new 
matter has been added. Preceding the velocity 
diagrams a simple example is presented for as- 
sumed adiabatic expansion on the design of a 
1000 HP. three-stage machine, in which the 
energy losses are traced through the system, 
after which the various velocity diagrams, in- 
volving bucket and nozzle actions, are analyzed 
in detail, as in the first edition, with a small 
amount of valuable new matter of an explana- 
tory sort. To the end of the chapter there is 
added a thermal analysis of turbines, based on 
variations of quality of steam through the ma- 
chine. This is an excellent mode of treatment 
and an extremely valuable one, comparable in 
nature to the Pitot-tube analysis of the action 
of water wheels, but depending in this case for 
its value on the accuracy of a steam calori- 
meter. This steam calorimeter has been devel- 
oped by Professor Thomas and it is at this point 
introduced into the text. 

Chapter IX., on types of turbines and their 
operation, could be much expanded and made 
more valuable by dimensioned drawings in place 
of photographic reproductions, and by analyses 
of test results in the light of the previous theo- 
retical foundations so carefully built up. In fact, 
by this lack of coordination between test results 
on complete turbines and the various theories 
involved, there is ignored by the author an ex- 
cellent opportunity for scientific treatment of 


*what is essentially a scientific subject. It is 


hoped that the author will add this in some later 
edition, as all the elements necessary for the 
treatment are included in the earlier parts of the 
book, 


Secondary Stresses in Bridge Trusses. 
Reviewed by HENRY S. JACOBY.* 
SECONDARY STRESSES IN BRIDGE TRUSSHS.—By 

c. R. Grimm, M. Am. Soc. C. E. New York: John 
Wiley & Sons. London, England: Chapman & Hall, 
Ltd. Cloth; 5% x 9% ins.; pp. 140; 60 illustrations 
in the text and 15 tables. 2.50; English price, 10s. 

Gd., net. 


This book is a distinct addition to American 
bridge literature in a field which hitherto has 
been practically unoccupied. Apart from a few 
brief articles in engineering periodicals pub- 
lished a score or more years ago, and some in- 
cidental references in text-books, the last chapter 
in Hiroi’s “Statically Indeterminate Stresses” 
(reviewed in Engineering News, Vol. 54, page 
530, Nov 16, 1905), contains the only treatment 
of secondary stresses heretofore available in 
English. That chapter, covering 21 pages, in- 
cluded the solution of an elementary example 
giving the stresses due to the rigidity of joints 
in a Warren truss of two panels, while the larger 
part of it contained the deduction of formulas 
and numerical examples for secondary stresses 
in the posts, due to rigid floor-beam and lateral 
connections, for both live and wind loads. Atten- 
tion is called to the fact that this part of the 
subject is not discussed mathematically in the 
book under review. 

The subject of secondary stresses has been in- 
vestigated and the theory developed by German 
engineers, and with but few exceptions all the 
literature relating to it is published in German. 
The stresses in a bridge truss are broadly di- 
vided into two classes: primary and secondary 
stresses. Primary stresses in a truss are either 
tension or compression and may be caused by 
dead or live loads, wind pressure, centrifugal 
force, traction, etc. The resultant of the primary 
stresses acts along the axis of the member which 
passes through the centers of gravity of the 
member’s cross sections, and produces simply an 
elongation or shortening of the member. Other 
stresses of flexure, torsion or shear are called 
secondary stresses and may be due to various 


*Professor of Bridge Engineering, Cornell University, 
Ithaca, N. Y. 


causes, but chiefly to riveted joints which pre 
vent the angles of the truss from changing when 
the truss is deformed under loading, and there 
fore necessitate bending in the members. 

The author limits his treatment mainly to sec- 
ondary stresses due to riveted joints in trusses. 
After some introductory historical notes, a con- 
sideration of the nature of the problem and some 
means for its solution, he presents five methods 
for the calculation of secondary stresses, devot 
ing a chapter to each one. The four principal 
methods were developed by Manderla, Miiller- 
Breslau, Ritter and Mohr, respectively, while the 
fifth one is designated as the method of least 
work. Mohr’s method makes use of the prin- 
ciple of virtual work or virtual moments, while 
those of Manderla and Miiller-Breslau attack the 
problem directly by means of the elastic curve. 
Ritter’s method is a modification in which a 
graphical scheme is substituted for the laborious 
algebraic solution of the sets of equations. In 
all cases the solution of the problem requires the 
determination of the bending moments at the 
ends of each truss member from which the sec- 
ondary stress is obtained by the ordinary formula 
for flexure. 

In presenting one of the methods, the author 
indicates the assumptions and principles em- 
ployed and attempts to show the principal steps 
in deducing the working formulas required. The 
result can hardly be called entirely successful. 
The problem of secondary stresses is acknowl- 
edged to be difficult and the reader is assumed to 
be familiar with the principles of least work 
and of virtual work, with differential equations 
and hyperbolic functions as well as engineering 
mechanics. Even one who is familiar with these 
subjects finds it difficult to follow or check the 
deductions as outlined. Since the complete math- 
ematica! development was impracticable under the 
limits set to the book, it would have probably 
served its purpose better as an introduction to 
the subject, to give more verbal explanation of 
the steps involved, and to omit some of the in- 
termediate equations, adding definite references 
to the original works, where the deduction is given 
in full. The last three pages of the book con- 
tain the titles and authors of 55 articles and 
books constituting the literature of secondary 
stresses, but no detailed references are given in 
the chapters dealing with the methods of com- 
putation named above. Conciseness is commend- 
able but may easily be carried too far. An extra 
sentence here or an additional paragraph there 
may make the text much clearer and save valu 
able time for the many readers who are expected 
to study the text and refer to it afterwards. The 
same criticism may fairly be made regarding 
some other technical books. 

In presenting the four principal methods refer- 
ences are sometimes made to equations previously 
given. On account of changing a part of the 
notation in different chapters without explana- 
tion, additional difficulties are introduced that 
might have been avoided by using a uniform 
notation throughout. A number of typographical 
errors occur in which negative signs should be 
substituted for positive ones. On pages 27 and 
29 the words subtraction should read addition. 

It is to be regretted that the author did not 
insert at least the partial details of one numerical 
example worked out by what he regards as the 
best method, so as to show clearly the order of 
procedure and the correct application of the for- 
mulas, some features of which may be easily 
misinterpreted. Such details accompanied by 
hints or cautions based on the author’s experi- 
ence in such computations would certainly be of 
great service to others. An example of the sim- 
plest possible triangular truss is solved by the 
“method of least work’? which is, however, said 
to be “far removed from shortening the labor.” 

The longest chapter, covering 46 pages, is de- 
voted to the final results of the computation of 
secondary stresses for 12 simple trusses and one 
truss of a center-bearing swing bridge. Two of 
the simple trusses and the swing bridge truss 
were computed by the author while the rest were 
computed by Manderla, Miiller-Breslau, Ritter, 
Mohr, Winkler and Patten. The types of trusses 
include the plain Warren, the Warren with sub- 
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erticals, the double-intersection Warren, the 
iouble-intersection Warren with additional long 
verticals and the Pratt truss. The number of 
anels range from 8 to 12, the trusses being all 
1 short spans. The American simple trusses 
have spans of 140 and 162 ft., while the swing 
span is 202 ft. long. As stated in the text, “a 
tudy of secondary stresses proves to be in- 
tructive, for it discloses the weakness in our 
icsigns, but at the same time we are also taught 
how to minimize defects resulting in stronger 
ind therefore safer bridges.” 

It would extend this review beyond reasonable 

mits to indicate in detail even a small part of 
he interesting and valuable information given 

n this chapter. It is seen that the type of truss 
as an important influence upon the secondary 
tresses. The influence of verticals in the War- 
ren truss, of riveting the diagonals together in 
the double-intersection Warren, of adding long 
verticals to the latter type, of collision struts, 
ete., are plainly shown by the tables. The sec- 
ondary stresses are expressed as percentages of 
the primary stresses. Since engineers are deeply 
interested at present in studying compression 
members it will be well to give special considera- 
tion to the comparative secondary stresses in 
compression and tension members and to the 
effect of the ratio of the length to the width of 
member. 

A considerable number of useful suggestions 
‘re given to guide the designer in minimizing 
secondary stresses due to static loads. and at- 
tention is called to the importance of good de- 
tailing of the panel points. Reference is also 
nade to the fact that “old trusses designed for 
loads which are much lighter than those they 
actually earry are very good subjects for exami- 
nation, because it is here in particular within the 
range of possibilities that the strestes are raised 
to a dangerous point,” especially when peculiari- 
ties of construction lead one to expect high sec 
ondary stresses. 

Another chapter is devoted to other causes of 
secondary stresses than riveted joints in main 
trusses. These include eccentricities; loads between 
panel points in the plane of the truss; loads be- 
tween and at panel points of a member supposed 
to turn freely around a pin; changes in tempera- 
ture; misfits; brackets on posts; unsymmetrical 
connections; curved members; pin joints; friction 
at supports; cross frames; yielding of founda- 
tions and settlements of masonry. Most of these 
topics are very briefly discussed in a general 
way, while formulas are derived for the rest. 

In a chapter of seven pages the problem of im- 
pact is considered, the results of Zimmerman’s 
theoretical solution being given for the simplest 
case of a single constant load moving over a 
weightless beam of uniform sectional area, and 
resting on two rigid supports. 

The author has rendered a valuable service to 
the engineering profession in this country by 
writing this book which gives the results of pre- 
vious investigations and directs attention in an 
effective manner to the importance of the sub- 
ject. The concluding remarks in the chapter on 
examples gives a hint of the great amount of 
time and labor involved in the computations for 
the three American bridge trusses made espe- 
cially for this volume. The book deserves care- 
ful study by every engineer who is responsible 
for the design and maintenance of bridges. The 
publisher's work is well done, the paper being of 
good quality, and the typography and presswork 
satisfactory. It is hoped that an index will be 
added when another edition is issued. 


* 


Producer-Gas Plants. 
Reviewed by ALFRED E. FORSTALL.* 


POWER GAS PRODUCERS.—Their Design and Applica- 
tion. By Philip W. Robson, of the National Gas 
Engine Co., Ltd. London. England: Edward Arnold. 
Cloth; 5% x 8% ins.: pp. 247: 105 illustrations, mostly 
in the text, and 31 tables. $3, net. 

In the review of one of the first books published 
on thé subject of producer-gas, attention was 
called to the need for a treatment of the sub- 
ject from the standpoint of the man who was 
concerned with the actual working of producer- 


~ *Consulting Engineer, 58 William St., New York City. 


gas plants, and wished to know how to handle 
them so as to obtain the best possible results. 
Although several works on the subject have been 
published since that time none of them meet 
this need as fully as does the one now under con- 
sideration, which is devoted almost entirely to 
the design, construction, and operation of pro- 
ducers. 

It is divided into three sections, the first, which 
takes up very nearly two-thirds of the whole 
volume, treating of suction gas producers; the 
second, which is short, dealing with pressure 
plants for non-bituminous fuel, and the third, 
occupying about one-quarter of the volume, cov- 
ering pressure producers for bituminous coal. 

The first section begins with the general prin- 
ciples covering, and the reactions taking place 
during, the operation of producers, which are the 
same whether the producer is operated by suc- 
tion or by pressure, and then deals with the de- 
sign, construction and operation, first of suction 
producers for non-bituminous fuel and second of 
those for bituminous coal. The treatment of the 
latter is rather brief, since it is the opinion of 
the author that the larger labor cost connected 


‘with their operation and the fixed charges on the 


extra first cost of the elaborate cleaning appa- 
ratus required to prepare for use in gas engines 
the gas produced from bituminous coal, by re- 
moving from it the tar Which it contains, more 
than counterbalances the saving derived from the 
lower cost of bituminous, as compared with 
anthracite, coal under the conditions which ob- 
tain in Great Britain. 

In chapters treating of Construction, descrip- 
tions are given of the types of plants built by 
the most prominent makers of such plants in 
Great Britain. 

Chapters on the Working and Management, 
Applications to Practice, and Working Results 
of suction producers complete this section. 

The second section deals with the General Prin- 
ciples and Design, and the Construction, Man- 
agement and Application to Practice of pressure 
producers for non-bituminous fuel. 

The third section contains descriptions of va- 
rious types of pressure plants in which bitu-— 
minous coal is used, both with and without re- 
covery of residuals, deals quite fully with the 
apparatus employed to cool the gas and to free 
it from tar, and concludes with a chapter on the 
Management, Results and Applications to Prac- 
tice of plants of this type which, owing to the 
elaborate nature of the cleaning apparatus re- 
quired, are only used for very large installations. 

Two short appendices treat of the physical 
and chemieal properties of coke oven gas and 
blast furnace gas respectively. 

The descriptions of apparatus are clear and well 
illustrated, and the points to be looked out for 
in designing different portions of the plant and 
the influence of these points upon the design are 
fully explained, as is also the way in which both 
suction and pressure plants should be handled 
when being started up from the cold and during 
normal running. These directions for operation 
form a distinctively valuable feature of the book. 


In telling how plants should be started up, 
stress is laid upon the precautions which must be 
taken to prevent the ignition of the explosive 
mixture of gas and air which will be formed in 
the cooling and cleaning apparatus while purg 
ing it of air by the method described by the 
author. The formation of such an explosive 
mixture can be prevented by purging the appa- 
ratus of air with the mixture of carbon dioxide 
and nitrogen which is formed when the blowing 
up of the fire is first begun. To effect this purg- 
ing in a suction plant the blow-off cock on the 
chimney pipe should be closed, and that on the ex- 
pansion box opened, immediately after the gene- 
rator is charged with fuel, since the gas made 
at this time will consist almost entirely of carbon 
dioxide and nitrogen. When the air has been 
completely driven out of the apparatus by this 
mixture the cock on the chimney pipe should be 
opened and that on the expansion box closed, to 
relieve the fan of the pressure of the apparatus 
during the remainder of the time required to 
bring the generator fire into proper working con 
dition. A similar method of procedure with pres 
sure plants will fill the apparatus, including the 
holder with inert gas, which can later be purged 
out with the good gas without forming an ex- 
plosive mixture. 

Interesting features of the book are the report 
of the results obtained in the competitive trial 
made at Derby, England, of suction producer 
plants, the data as to the conditions existing in 
the cylinder of a gas engine fed from a suction 
plant when a sudden change is made from no 
load to full load, and the discussion of the rela- 
tive advantages of vaporizers of the flash boiler 
type, which evaporate a definite quantity of 
water, and those which, by passing the air over 
the surface of the water, saturate this air at 
whatever temperature it possesses when it 
leaves the vaporizer, and of the importance of 
providing automatic regulation for the amount 
of water to be evaporated. The author is con 
nected with a firm which manufactures pro- 
ducers built with vaporizers of the flash boiler 
type without automatic regulation of the amount 
of water evaporated and naturally believes in 
the practice of his firm, but he gives very good 
reasons for this practice. 

Those who wish to know why gas producer 
plants are built as they are, and how they 
should be operated after they are built. will find 
this book a valuable addition to their libraries. 


HYDRAULIC TABLES AND MEMORANDA.—By H. D. 
Jerrett, Practical Civil and Hydraulic Engineer. 
San Francisco, Cal.: Eugene Dietzgen Co. Leather: 
3 x 54 ins.: pp. 142; 8 illustrations in the text, and 
65 tables. $1.50. 


There are a number of hydraulic formulas and 
tables necessary for field practice which are, as 
a rule, only available in bulky volumes. These 
have been collected by Mr. Jerrett in this little 
book, which can really be called a pocketbook, 
and, allowing for the necessary losses in clear- 
ness and amplitude due to lack of space, they 
should fully serve the purpose for which they ar 
intended. 


use of formulae. 


of price. 
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Concrete Engineer’s Handbook 


A COMPLETE SET OF TABLES AND DETAILS FOR 
Tke Uniform Design of Reinforced Concrete 


This handbook gives the complete design of thousands of slabs, 
beams, columns, footings, ete., such as are ordinarily required in re- 
inforced concrete structures. 
“Standards” which are in daily use in contracting and engineering 
offices and is intended for the designer who is too busy to employ the 


BRAYTON STANDARDS means to the designer of reinforced concrete 
what the Carnegie Handbook does to the designer of Structural Steel. 


3ound in morocco, $2.50 net. Prepaid to any address on receipt 
Money promptly refunded if not satisfactory. 


LOUIS F. BRAYTON, Consulting Engineer 


SECOND EDITION 


It is built up entirely from practical 
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SNGINEERING LITERATURE. 


June 11, 1908. 


A Needed Book on Typhoid and Its Prevention. 

TYPHOID FEVER.—Iits Causation, Transmission and 
Prevention By George C. Whipple, Consulting En- 
gineer With an Introductory Essay by William T. 
Sedgwick, Professor of Biology, Massachusetts In- 
stitute of Technology. New York: John Wiley & 
Sons London, England: Chapman & Hall, Ltd. 
Cloth; 5% x 8 ins.; pp. xxxvi. + 407; folding plates 
and text illustrations. $3, net; English price, 12s. 
6d., net. 

Rarely is a book written with such capabilities 
for good as ‘has this one. There has long been 
needed a book which would combine enough of 
medicine, biology, sanitary engineering, vital 
Statistics, economics and common sense to serve 
as a guide and instructor for all who are en 
listed in the campaign against the needless 
typhoid scourge that causes so much expense, 
misery and death every year. The need is now 
so admirably filled that one can only wish that 
equally satisfactory ‘hhand-books could be speedily 
provided for other communicable diseases. 

Two paragraphs from the Preface are worth 
quoting to show the relations of the physician 
and the engineer to typhoid fever and also the 
object and general scope of the book: 

The fight against typhoid fever must be made largely 
by men of two professions, by physicians and engineers. 
Differences in temperament, in training, and in the na- 
ture of their work have prevented these two professions 
from cooperating as closely as they must if typhoid 


fever is to be relegated to the class of infrequent dis- 
eases The doctor naturally thinks of men as individ- 
uals; he is not accustomed to think of men in masses. 
The sanitary engineer, with his genius for mathematics 
and statistics, studies communities at large, and is in 
danger of neglecting to study the details of particular 
casts. The two professions admirably supplement each 
other. The engineer is by training the best fitted to 


control the measures which are instrumental in warding 
off the disease, to deal with matters of water supply, 
ewage dispoval, and the other sanitary arts; while the 
physician is best fitted to attack the disease in th 
household 

The object of this book is to furnish to the members 
of these two professions a condensed summary of the 
most important facts that have been learned regarding 
typhoid fever, so far as they relate to the prevention 
and spread of the disease; to furnish to the student of 
sanitary science a group of illustrations of some of the 
leading principles of epidemiology; and to give to the 
general reader a simple and, it is hoped, a clear and 
correct account of the causation, transmission and pre- 
vention of the disease, and his own responsibility in 
helping to bring about such conditions of cleanliness 
that typhoid fever hall soon cease to be a_ national 
disgrace. 

A frontispiece diagram effectively illustrates 
the means of the transmission of typhoid from 
the patient to another victim. Circles indicate 
three barriers against the escape of infectious 
matter from the typhoid sufferer, on the one 
hand, while on the other hand circles are used 
to denote three lines of defense against the en- 
trance of typhoid bacilli to new hosts and pos- 
sible victims. In each case the responsibilities 
are grouped, about the public authorities, the 
household and the individual. and include the 
duties of doctors, nurses, householders, and 
boards of health, as regards medical treatment, 
disinfection, tests and inspections, supervision of 
food, milk and water supplies, sewage disposal 
and water purification. 

The diagrams serve to outline in some detail 
the scope of the book, but in addition to the 
topics indicated there are chapters on the 
bacteriology of typhoid fever, statistics, epi- 
demics and the financial aspect. <A hundred 
pages of appendixes deal with disinfectants, 
house flies, estimating population, corrected death 
rates, tests for typhoid and the literature of the 
subject. Numerous useful and heretofore scat- 
tered statistics are given in final appendix. 

It is to be hoped that the book will have a 
wide circulation and careful reading and heeding 
among engineers, physicians and lay-members 
of boards of health, as well as many others who 
are interested in the public wealth and health. 


THE STRENGTH OF CHAIN LINKS.—By G. A. Goode- 
nough and L. E. Moore. Bulletin No, 18, University 
of Illinois Engineering Experiment Station. Ur- 
bana, III: The University. Paper; 6% x 9 ins.; 
pp. 73; S87 illustrations in the text and 18 tables. 


The limited amount of experimental tests on 
the strength of chain links and the incompati- 
bility of the accepted theories as to such strength 


With the results in actual practice led Professors 
Goodenough and Moore to attempt to reconcile 
theory and experiment or rather to adjust the 
present theory in accordance with the behavior 
observed in numerous test pieces. These tests 
were made at the University of Illinois, under the 
direction of Prof. Moore, covering a period of 
several years, and are reported in the present 
bulletin, in addition to a mathematical treatment 
of the theory of chain links, prepared by Prof. 
Goodenough. The formulas finally derived from 
the tests do not differ largely from those at 
present accepted, but are more valuable than the 
former on account of their sound experimental 
foundation. 
Corporation Accounting. 
Reviewed by FREDERICK A. CLEVELAND.* 
CORPORATE FINANCE AND ACCOUNTING.—Treating 
of the Corporate Finances and Securities; the Cor- 
porate Books of Account; Reports; Negotiable In- 
struments; and the Powers, Duties and Relations of 
the Coropration Treasurer. With Forms. By Harry 
C. Bentley, C. P. A. Legal Notes by Thomas Con- 
yngton, of the New York Bar. New York: The 
Ronald Press. Cloth; 6 « 9% ins.; pp. 525. $4. 
SIMPLE MINE ACCOUNTING.—By David Wallace, Ex- 
pert Mine Accountant. New York: Hill Publishing 
Co. Cloth; 6 x 9% ins.; pp. 63. 

The tirst-mentioned volume is obviously a book 
intended for an inexperienced treasurer or book- 
Keeper of a relatively small corporation or as a 
text for an elementary school. In its six parts 
the author has brought together a little corpo- 
ration law, a few extracts from corporate char- 
ters, a little corporation finance, a little account- 
ing and a little commercial law, and has had the 
law subjects annotated by a lawyer. In the se- 
lection of materials judgment has been used to 
give to the uninformed a complement of ideas 
that may be useful, but in no part is the work 
systematic. This is necessarily the case when 
an encyclopedic range is claimed for a_ single 
volume production. An impossible task has been 
set by the author—that of describing in detail 
methods of corporation accounting within a fev 
pages. If anything systematic is to be done in 
accounting details quite as much must be writ 
ten about the accounts of each general type of 
corporation as has been given here to the com 
bined subject of law, finance and accountancy. 
The book, possesses considerable pedagogical 
value for a school offering a ten weeks’ course in 
business practice, but has contributed nothing to 
scientific literature. 

The author of the second-named work has cor- 
rectly named his book. It is simple, but so far 
as it goes is systematic. It would be of little or 
no service to one who had had experience in mine 
accounting. It is too elementary for an exten- 
sive mining operation. But it is sound in prin 
ciple. In reading the book one carries with him 
the picture of the “young graduate who under- 
stands surveying and assaying’? introduced by 
the author as having been sent by a new com- 
pany to old Mexico to take charge of the develop 
ment of a new property. To such an one the 
book would be useful. 

Autogenous Welding. 


AUTOGENOUS WELDING OF METALS.—Translated 
from Reports of the National School of Arts and 


Trades of France, by L. L. Bernier, M. E. New 
York: The Boiler Maker (17 Battery Place). Paper; 
4144, x 6% ins.; pp. 45; 32 illustrations in the text. 
$1. 


At the beginning this book creates an un- 
favorable impression. This trouble seems to be 
a confusion between the terms “autogenous” and 
“oxyacetylene.” For instance, there are the fol- 
lowing passages: 

The so-called oxyacetylene welding of metals consists 
in the assembling, by means of more or less complete 
melting of metallic pieces of the same nature, the sur- 
faces of which are brought in contact at a high tempera- 
ture without interposition of a different metal from that 
constituting the pieces. 

By extension, the name ‘‘oxyacetylene’’ has been ap- 
plied to welding made between pieces of different metals 
which can, however, form a resisting alloy. F 

. if we were to refer to the definitions of oxyacetylene 
welding we would have to establish the following class- 
ification: 

Welding with a blacksmith’s forge. 

Hydro thermal welding. 

*Bureau of Municipal Research, 261 Broadway, New 
York City. 
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Electrical welding. 

Oxyhydric blow-pipe. 

Oxyactylenic blow-pipe. 

Illuminating gas and oxygen blow-pipe. 

These definitions are obviously too broad to 
cover merely oxyacetylene welding, and it must 
be inferred that a translator's mistake ‘has re- 
sulted in the use of that term instead of ‘“‘auto- 
genous.” The error, fortunately, does not ex 
tend beyond the first two pages of the book. 

The remainder of the first chapter is a com- 
parison of various ways of getting high tem- 
peratures in small areas for light industria! 
processes. Chapter II. contains descriptions of 
various cxyacetylene welding apparatus, and the 
final chapter (II1.) gives methods of using the 
oxyacetylene blow pipe and shows comparative 
costs of repair work done by various’ shop 
methods. 

There is much useful matter in the pamphlet, 
but it is all on European practice. No mention 
is made of American apparatus and methods. In 
view of this fact and the size of the pamphlet 
the price seems far beyond reasonable bounds. 


Clark Publishes 
Six Books 
On Concrete 


The Myron C. Clark Publishing Co. has six 
new books on cement, concrete and reinforced 
concrete, which do not overlap to any great de- 
gree. They form the best obtainable library on 
the subject of concrete. The engineer who is 
interested in testing cements should have Tay- 
lor’s “Practical Cement Testing’ (330 pages, 
$3). The engineer who wishes a concise com- 
pendium of all the latest tests should have 
Falk's ‘“‘Cements, Mortars and Concretes” (180 
pages, $2.50). The engineer who wants the 
most comprehensive treatise yet published on 
concrete and reinforced concrete design and 
construction should get Reid’s ‘‘Concrete and 
Reinforced Concrete Construction’ (900 pages, 
$5). For the contractor or engineer who wants 
descriptions of the methods of concrete con- 
struction and actual detailed costs of all kinds 
of concrete work, there is no book equal to 
Gillette and Hill’s ‘“‘Concrete Construction— 
Methods and Costs” (700 pages, $5). The four 
preceding books are off the press. Two more 
of the Clark series of concrete publications are 
now on the press, namely Reuterdahl’s ‘‘Theory 
and Design of Reinforced Concrete Arches” and 
Heidenreich’s “Pocketbook of Reinforced Con- 
crete.”” The last-named book is full of tables, 
formulas and data for the use of the designer 
of reinforced concrete structures. The prices 
of these books are all net, postpaid, and they 
can not be purchased anywhere at less than the 
prices above named. Send for tables of con- 
tents and sample pages of these books. 


The Myron C. Clark 
Publishing Co. 
357 Dearborn Street, Chicago, Ill. 


Vol. 59. No. 24. 


SUPPLEMENT TO ENGINEERING NEWS. 


649 


Building of Rational Runners for Francis Turbines. 
Reviewed by S. J. ZOWSKI.* 
BAU RATIONELLER FRANCISTURBINEN-LAUFRAE- 

DER.—Und deren Schaufelformen fiir Schnell, Nor- 

mal—und Langsam-Liufer. By Viktor Kaplan. Mu- 

nich and Berlin, Germany: R. Oldenbourg. Cloth; 
oly x Sy ins.; pp. $46; 91 illustrations in the text and 

7 plates, 9 marks; American price, $3.60. 

The European water turbines were not built by 
the ‘“‘cut-and-dry” method of procedure; they 
were calculated and designed by engineers, 
trained in theory, and, when built, gave the ex- 
pected results. Science and practice went hand 
in hand. For the solution of the modern radial 
inward-flow turbine problem the classic turbine 
theories were not sufficient. Some new, special 
investigations had to be made. The conditions 
of flow through the runner had to be analysed. 
Methods had to be invented for “laying out” 
runners, Which would secure the desired flow. 
The literature on this subject is very rare and of 
quite recent date. Mr. Kaplan, in the book be- 
fore us, is the first one who attempts to give 
justice to the entire runner problem. 

According to the general practice in classify- 
ing the radial inward-flow runners, so-called 
Francis runners, Mr. Kaplan distinguishes low, 
medium and high-speed runner types, subdi- 
viding the latter into high and low-capacity 
types. Each of these four types has some char- 
acteristic features and offers other difficulties in 
design. Naturally, then, after a discussion of 
general principles, the author considers each 
type separately, points out its characteristics and 
difficulties and gives methods of overcoming these 
difficulties in calculation and design. Each type 
is illustrated by a numerical example worked out 
in detail. That the construction methods of 
Speidel-Wagenbach and those of Victor Gelpke 
have been explained will be appreciated by the 
turbine designers; also the valuable collection of 
half-tones showing the various runner types built 
by the leading turbine manufacturers in Europe. 

In the first part of the book the author recalls 
some of the principal hydraulic relations and de- 
rives some new ones. The derivation of the for- 
mula for the guide-vane angle is very interest- 
ing; it shows again how differently the turbine 
problems can be attacked and how the various 
turbine proportions affect each other. But since 
the problem always will be: to design a turbine 
for a given head, power and speed and for techni- 
cal reasons (standardization) one will decide for 
a certain bucket angle, the guide-vane angle will 
be given by the speed diagram, after the runner 
diameter has been determined or chosen. What 
remains to be figured is the entrance height. As 
regards the limiting values for the ratio of en- 
trance height to runner diameter, the upper 
value, %, as given by the author, represents good 
practice, but the lower value, 1/14, has been ex- 
ceeded considerably. There are turbines, built by 
the Allis-Chalmers Co., of Milwaukee, Wis., which 
work quite satisfactorily with entrance heights 
as small as 1/30 of the runner diameter. 

Since the runner bucket is a curved surface 
enveloping the water-flow lines, the author pro- 
ceeds to analyze these lines, which must be 
smooth curves, giving at the entrance and dis- 
charge the proper angles. To ensure a smooth 
flow the water-flow lines should be also equi- 
distant, at least for a certain distance from the 
discharge edge. The last condition is fulfilled by 
the isogonal trajectories. Hence these curves are 
analyzed on the cylindrical, conical and ring sur- 
faces, which are formed by the rotating water- 
flow lines, and three methods are indicated of 
an approximate design of the same in plan view 
and elevation. The third method gives curves 
which practically coincide with the theoretical 
isogonal trajectory. Finally, giving methods of 
designing any flow line on cylindrical, conical 
and ring surfaces in plan view and elevation he 
solves the problem of laying out the runner. The 
final technical layout is merely a topographical 
drawing of the surface determined by the drawn 
water-fiow lines. 

Going over to the different runner types, Mr. 
Kaplan derives a type characteristic, 


*Instructor in’ Mechanical Engineering, University of 
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No = N 
which he calls the “unit speed,” and which for 
the different types will have different values. It 
would have been better, however, to adopt that 
type characteristic, which is known in Germany 
under the name “specific speed” 


n 


HwWH 

Both characteristics are practically identical, 
the only difference being that the capacity is 
expressed in the first formula by the discharge 
Q, in the second by the power H. P. Sut the 
author is mistaken in claiming that his type char- 
acteristic is more convenient ‘“‘because it does 
not involve the efficiency which one must as- 
sume to figure H. P.” Quite the contrary: for 
when a turbine is to be built the power is always 
given and the discharge must be figured on the 
assumption of the efficiency; for an existing tur- 
bine it is much easier to find the power than the 
discharge. 

To figure the limiting values of this “unit 
speed” for the four runner types, the author ex- 
presses the runner diametér in parts of the draft- 
tube diameter and the latter by the discharge 
and draft-tube speed. This procedure is not per- 
missible for high-capacity runners, because the 
capacity of such runners is limited by their least 
passage areas, not by their draft-tube sizes and 
draft-tube speeds. Is what is called ‘‘overgating”’ 
unknown to the author, or how does he other- 
wise explain it? For this reason the values 
which he figures for the high-capacity runners 
are far beyond practical limits. 

Because the importance of the least passage 
area for high-capacity runners is overlooked, the 
modern American runners are not properly ap- 
preciated by the author. All modern American 
runners show clearly the tendency to increase 
this critical area as much as possible. The en- 
trance edge of the bucket has been inclined and 
the outer rim of the runner has been carried out 
for that very reason. 


The American high-capacity runners deserved 
more and more careful consideration. What the 
author says about them is not sufficient and 
needs some corrections. Neither the Trump nor 
the Success runners are the leading high-speed 
and high-capacity? runners. Taking one of the 
above-mentioned type characteristics as basis, 
the Trump runner’ occupies the eighth place and 
the Samson runner the fourth place among the 
American standard runners. To say that the 
curvature and water guidance of the Trump run- 
ner are the “worst possible’ and to show only 
one section through the runner is not sufficient. 
The turn into the downward direction is not so 
dangerous as the author states. This would be- 
come apparent if the guide case had not been 
omitted in the sketch. The turn is made by the 
water stream, before it enters the runner. This 
is a general characteristic of the American run- 
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ners and an advantage which the author over- 
looks, because, as mentioned before, he does not 
appreciate the importance of the least-passage 
area, 

Writing about the different practice in laying 
the discharge edge of the bucket, the author 
deems it sufficient to make only a statement in a 
footnote that it is entirely wrong to make this 
edge a straight line in the horizontal projection. 
In view of the fact that the most prominent tur- 
bine builders and designers in Europe and all 
experienced turbine builders in America design 
and build their runners with a straight, mostly 
radial, discharge edge, this matter deserved a few 
more words and arguments—were it only to men- 
tion some technical advantages of the straight 
edge. Purely technical considerations are fre- 
quently more important for the final decision of 
the, designer than the most elaborate theories 
and calculations. Such considerations should not 
be Omitted in a book on the design of rational 
runners, 

In spite of these deficiencies, the book, as a 
whole, is a valuable addition to the literature on 
water turbines. How much work is stored in the 


experience. 


PLANE SURVEYING 


A TEXT-BOOK AND POCKET MANUAL 
By JOHN CLAYTON TRACY 


C. E., Assistant Professor of Structural Engineering, Sheffield Scientific School of Yale University 
16mo, xxvii + 792 pages, illustrated with line cuts. Morocco, $3.00 


It is especially suited for use in summer courses in surveying. A special feature 
of the book is the great amount of practical information it contains, given in such a 
way, however, as not to obscure fundamental methods and principles. This feature 
renders the book of great value to the young engineer during the early years of his 


JOHN WILEY & SONS, 43 and 45 E. 19th St., New York City 
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which the 
only 


both in text 
can appreciate prop- 
have had occasion to 
calculate and lay out runners. And the author 
that every turbine designer 
igineers who are interested in 
read his book with 


346 pages book contains, 


and drawings. those 
erly who themselves 


can certainly expect 
other er 


turbines 


ind many 


water will pleasure 


and satisfaction. 


Chemical Equilibrium in the Combustion of Gases. 
Reviewed by LIONEL S. MARKS.* 


NAMICS OF TECHNICAL GAS-RE- 
ITIONS.—Seven Lectures. By Dr. F. Haber, O. 
Prote ssor at the Technische Hochschule, Carlsruhe. 


Translated by Arthur B. Lamb, Director of the Have- 
meyer Chemical Laboratory, New York University, 
New York City. London, New York and _Bombay: 
Longmans, Green & Co. Cloth; 5% x 9 ins.; pp. 356; 
20 illustrations in the text. $3, net. 

of which 


The seven lectures by Professor Haber, 


this book is an amplification, have attracted a 
marked and increasing attention in Germany 
during the past two years The matter con 
tained in them is not of applicable value to the 


technician, but it is a suggestive 
realm of physical chemistry. 
assume considerable familiarity 
and also with the elements of 


engineer or 
contribution in the 
The lectures 
with that subject 
thermodynamics. 
The object of the book is to present a clear 
statement of the thermodynamic results of gas 
reactions in general in particular of those 
which are of technical importance. 
important of the gas reactions con- 
those between carbon monoxide and 
hydrogen and oxygen, between 
and steam and between nitro- 
sen and oxygen. It is only at high tempera- 
tures that the reactions of these gases possess 
any practical interest and consequently the whole 
principally to phenomena at 


and 
reactions 
The most 
sidered are 
oxygen, between 


earbon monoxide 


discussion refers 
high temperatures. 
At low temperatures, gases generally react upon 
velocity of reaction 
of temperature. This 
is very important in 


one another sluggishly, the 
increasing rapidly with rise 
velocity of reaction, which 
internal combustion motor work because it de- 
termines the rate of propagation of explosion, 
however, to be predicted by thermo- 
and it is not dealt with 
explosive reaction which 
will seldom if ever 
until the whole of 
nothing 


is not, 
considerations 
lectures. An 
started in a 
that is, 
combined and 


dynamic 
in these 
has 
go on to completion; 
have 


eas 


once 


gases 


the reacting 


remains but the products of the reaction. This 
incompleteness often becomes perceptible only 
at high temperatures when dissociative phe- 


nomena manifest themselves most plainly. The 
reaction tends to go on till a condition of equilib- 
rium is reached, at which the combining and 
dissociating rates exactly balance each other, 
and the condition of equilibrium depends on the 
composition of the reacting gases and on the 
temperature. It is possible by theoretical treat- 
ment to determine the equilibrium condition, and 
that is the main object of this work. It is all the 


*Assistant Professor of Mechanical Engineering, Har- 
yard University, Cambridge, Mass. 

FIFTEENTH EDITION, REVISED 
TOTAL ISSUE, THIRTY-FIVE THOUSAND 


Kidder’s Architects’ and 
Builders’ Pocket-Book 


I6mo, xix + 1703 pages, 1000 figures 


Morocco, $5.00 


Chapters on Fireproofing and Reinforced 
Concrete Rewritten by 
RUDOLPH P. MILLER, C. E. 


Section on Paint Rewritten by 
ALVAH H. SABIN 


JOHN WILEY & SONS 


43 and 45 East 19th St. New York City 


more valuable because nearly all investigations 
on the thermodynamics of gas reactions concern 
themselves with the amount of heat evolved (or 
absorbed) during the reaction, leaving untouched 
the question as to whether the reaction goes on 
to completion or whether it finds an intermediate 
equilibrium condition. 

That the relation of the masses of the reacting 
substances is one of the most important factors 
in determining the equilibrium phenomena at any 
temperature has long been known; but the in- 
fluence exerted by the specific heats of the sub- 
stances (and the variations of specific heats with 
temperature) has not been generally recognized. 
Such knowledge of the variations of specific 
heats with temperature is, indeed, fundamentally 
necessary for the determination of the equili- 
brium conditions. As the author observes: 
consider the joint effect of mass action 
heats of the reacting substances are we 
from observations made at any one temperature, to 
draw inferences regarding the phenomena which will 
take place at a temperature, say a thousand degrees 
higher. The theory even affords us the expectation of 
being able to find out all about a gas equilibrium at high 
temperatures, simply from a knowledge of the heat 


factors concerned without any experimental determina- 
tion of mass actions. 


Only when we 
and the specific 
able, 


The book contains the results of all the note- 
worthy investigations of the dissociation of car- 
dioxide, steam and other gases; of their 
specific heats and the influence of temperature 
and pressure thereon; of the rates of reaction of 
various gaseous mixtures; of the diffusion of 
gases; of the composition of equilibrium mix- 
tures at various temperatures; and other phe- 
nomena. There is some attempt to apply the 
calculated and experimental equilibrium data to 
such technical processes as the combustion of 
coal, and water-gas manufacture. The whole 
work is suggestive, illuminating and unique, and 
should prove most valuable to those who desire 
to study certain of the phenomena observable 
during the explosion of gaseous mixtures. 

The work of the translator has been done most 
satisfactorily. The changes necessitated by the 


bon 


progress of the subject during the years 1905 
and 1906 have either been incorporated in the 
text or else added as appendices. 

Engineering Index. 

THE ENGINEERING INDEX ANNUAL FOR 1907.— 
Compiled from the Engineering Index, published 
monthly in ‘‘The Bngineering Magazine’ during 
1907. New York and London: The Engineering 
Magazine. Cloth; 6% x 9% ins.; pp. 435. $2. 


In accordance with the scheme instituted last 


year the current Engineering Index is issued 
as an annual volume, with the articles alpha- 
betically arranged by subjects under the main 


subheads of the various branches of the pro- 
fession, instead of the five-year volume with a 
general alphabetical subject arrangement. Al- 
though this restricted classified system may be 
thought too involved for a large literary catalog, 
the purpose of which is to locate books, in a 
current literature index it will be found gen- 
erally to be the most valuable of any of the sys- 
tems of classification, principally because it 
locates in one place all the material on kindred 
subjects which by purely alphabetical arrange- 
ment might be in widely separated parts of the 
book. The standing of the Index is too well es- 
tablished to need any complimentary comment 
other than to note that the present volume is 
fully up to the excellent standard ‘of those pre- 
viously published. 


PORTLAND CEMENT MANUFAC- 


DIRECTORY OF 


TURERS OF THE UNITED STATES.—Corrected to 
May 15, 1908. Compiled and Published by C. Earle 


E. Bottomley, — Building, Philadelphia, Pa. 
Flexible leather; 5 ins.; pp. 120. $1. 

The second and latest edition of this useful 
little directory is much more complete and val- 
uable than the 1907 edition, which we reviewed 
in our issue of Oct. 17, 1907, p. 425. It contains 
alphabetically arranged in separate lists, the 
cement companies in this country now oper- 
ating or able to operate, the companies now con- 
structing plants, the companies now being or- 
ganized, the officers of the operating companies 
and finally, an improvement over last year, a list 
of the various brands of cement on the market 
and their makers. Descriptive information is 


furnished under each item. 


Kent’s 
Mechanical Engineers’ 
Pocket Book 


16mo, morocco, $5.00 


TOTAL ISSUE, 60,000 
JOHN WILEY & SONS 


Scientific Publishers 
43 and 45 East 19th St., New York City 


A TREATISE ON THE PRINCIPLES AND PRACTICE 
OF HARBOR ENGINEDRING.—By Brysson Cun- 
ningham, Author of ‘“‘Dock Engineering,” etc. Lon- 
don, England: oe Griffin & Co., Ltd. Phila- 
delphia, Pa.: B. Lippincott Co. Cloth; 6% x 9% 
ins.; pp. 283; 248 illustrations, mostly in the text. 
$5, net. 

In our issue of July 14, 1904, p. 46, we reviewed 
a previous work by Mr. Cunningham on “Dock 
Engineering” with which the new book on “Har- 
bor Engineering,’ makes a supplementary vol- 
ume the two covering the larger portion of the 
civil engineering side of marine work. Neces- 
sarily some of the matter in the two books over- 
laps, and there is much that is identical, but on 
the whole the author has displayed admirable 
care in his selection and has duplicated only 
when necessary to preserve the unity of the com- 
position. 

The book on “Harbor Engineering” is intro- 
duced by an historical chapter tracing the growth 
of navigation with its necessary concomitant, 
the harbor, and citing as examples the political 
and physical administration of the early har- 
bors of the world. The second chapter is de- 
voted to harbor design and the effect upon such 
design of the configuration of the land, the tides 
and winds and the climatic conditions of the 
place. The next six chapters take up the meth- 
ods and materials of harbor construction; sur- 
veying, the use of piling, the kinds and quali- 
ties of stone and concrete, the designs and con 
struction of breakwaters, piers and quays and 
of entrance channels. Finally a chapter is given 
to channel demarcation, signals and lighthouses. 
Throughout the book the author makes frequent 
reference to established work, largely from his 
own experience in English waters, though for- 
eign harbors receive considerable attention, and 
this free use of examples adds considerably to 
the worth of the book. 

Owing to the constitutionally vested power of 
the United States government to control all 
navigable river and harbor improvement, the 
practice in the larger problems of harbor en- 
gineering in this country is limited to the officers 
of the army engineer corps and their civilian 
assistants, a very small proportion of the engi- 
neering profession. For that reason the prin 
ciples of harbor design and construction, one of 
the most important and certainly one of the 
Oldest branches of engineering, is confined here 
to the few, to whom this book will be of great 
interest. To the profession in general the dis- 
cussion of the behavior of structural materials 
in and about sea-water will be the most valuable 
part of the book. In particular the study of the 
effect of sea-water on concrete is worthy of 
separate publication. 


Gillette & Hill 


These well-known authors have just pro- 
duced a 700-page book entitled “Concrete 
Construction, Methods and Cost,’’ which no 
contractor, contractor’s superintendent or 
engineer should be without. The book does 
not go into the theory of design, or into thc 
testing of cements, but it is the most com- + 
prehensive treatise yet written on the 
economics of concrete and reinforced con- 
crete construction—the methods and cost. 
Send for table of contents and sample pages. 
Its price is $5 net, postpaid. 


The Myron C. Clark Pub. Co., *.fianen 


Vol. 59. No. 24. 


SUPPLEMENT TO ENGINEERING NEWS. 


Reports on the New Croton Aqueduct, Reservoirs 


and Dams, 1895 to 1907. 


REPORTS ON THE NEW CROTON AQUEDUCT, RES- 
HRVOIRS AND DAMS, 1895 TO 1907.—By the Pres- 
ident, John F. Cowan. Containing Reports of the 
Secretary, Harry W. Walker, and of the Chief En- 
gineer, Walter H. Sears. New York: Aqueduct 
Commissioners, Stewart Building, New York City. 
Cloth; 10% x 14 ins.: pp. 189; numerous folding 
and other tables and 148 plates. 

The City of New York has expended on its 
water supply from the Croton River from the 
time the so-called New Croton Aqueduct was 
undertaken, in 1883, to the end of 1906, the sum 
of $58,184,000. Of this amount about $30,000,000 
Was spent during the first ten years, chiefly on 
the construction of the aqueduct itself, a tunnel 
some 40 miles in length. The report before us 
records the work done under direction of the 
Aqueduct Commission for the 12 years beginning 
with 1895 and ending Dec. 30, 1906. During that 
time the Commission has built the New Croton 
Dam at a cost of nearly seven million dollars, 
the Jerome Park Reservoir at a cost of about six 
million dollars, and a number of dams in the 


Croton drainage basin to increase the amount of 


storage. 

No official report has been made by the Com- 
mission since Dec. 81, 1894, and the volume be~ 
fore us, therefore is the formal record of a dozen 
years of engineering construction involving struc- 
tures of great magnitude. More than ‘half the 
thickness of the ponderous volume (it weighs 12 
Ibs.) is taken up in the lithograph reproductions 
of the working drawings used in bulding the 
various structures and in half-tone reproductions 
of photographs showing the progress of the work. 
Much space is occupied, too, with tables of bids 
received on various contracts—which are of com- 
paratively small value for permanent reference; 
and records of the rainfall and run-off in various 
parts of the Croton basin, which are of very 
great value. 

There is also a reproduction of the mathemati- 
cal investigations on which the original designs 
for the Croton dam were based, and the story 
of the extended controversy and the designs for 
this dam and its location is told with consider- 
able fulness. In view of the great number of 
high dams now existing in this country, it is of 
interest to recall that when the New Croton Dam 
was first projected in 1883, no high masonry dam 
had been built in this country. Engineers were 
compelled to rely on the precedents established 
by the masonry dams built in France and Spain 
for their guidance, and the late E. S. Chesbrough 
Was sent to Europe by the city to examine and 
report on the principal high dams there. 

Some of our readers may recall the hot con- 
troversy that was waged over the relative merits 
of straight and curved dams when the Quaker 
Bridge Dam was projected. A board of experts 
reported in favor of a dam curved in plan for 
the Quaker Bridge site, but when the dam was 
finally built on the Cornell site the straight plan 
was adopted. 

Again in the original designs (which were 
afterwards substantially carried out) no allow- 
anee was made for ice-pressure against the top 
of the dam. The Board of Experts, in their de- 
sign, assumed a possible ice-pressure of 43,000 
lbs. per lineal foot, and increased the thickness 
of the dam at the upper part to provide for this. 
They also battered the dam at the top so that if 
an ice thrust occurred the ice would slide up the 
inclined face before it could exert great pressure. 


TRAUTWINE’S 
CIVIL ENGINEERS’ 
POCKET BOOK 


4 18th Edition, 90th Thousand, 1907, $5.00 


JOHN WILEY & SONS 
SCIENTIFIC PUBLISHERS 
43 and 45 East 19th Street, New York City 


The importance of the work covered by this 
report and the value especially of the rainfall 
and run-off data which it contains are such that 
copies should be secured by every engineering 
reference library. Much credit is due to Mr. Ed- 
ward Wegmann, Division Engineer, on whom the 
chief responsibility for the preparation of the 
report was placed, for the care and completeness 
with which the data are presented. 


A German Work on Sewage Clarification. 
Reviewed by GEORGE W. FULLER,* M. Am. Soc. C. E. 


GRUNDZUEGE DER MECHANISCHEN ABWAES- 
SERKLAERUNG.—By Rudolf Schmeitzner. (Fort- 
schritte der Ingenieurwissenschaften, Second Series, 
Part 16.) Leipzig, Germany: Wilhelm Engelmann. 
Paper; 74 x 11 ins.; pp. 64; 2 plates and 37 text 
illustrations. 2.4 marks; American price, 96 cts. 


This work is the outcome of an inspection trip 
by the author to some 15 different clarification 
plants in Germany of various ages and styles of 
arrangement, of a study of recent literature and 
of inquiries addressed to various workers in this 
class of municipal undertakings. The author 
clearly states at the outset that, while sewage 
treatment may be divided into sewage clarifi- 
cation and sewage purification, this work deals 
solely with clarification. No discussion is given 
of sewage purification and that subject is dis-— 
missed with a reference to the reports of recent 
investigations from the Royal Testing Station at 
Berlin and to the book on sewage purification 
published last year by Prof. Dr. Dunbar, of 
Hamburg. 

An introduction of about nine pages sets forth 
quite clearly the essential features of clarification 
plants, showing their purpose, not only for elim- 
inating objectionable suspended matter, but also 
as a preparatory treatment for filtration and for 
the retention of sewage in connection with the 
application of a germicide, which usually is 
chloride of lime according to German practice. 

The composition of sewage from the standpoint 
of clarification is briefly but clearly set forth, 
preparatory to a logically arranged set of de- 
scriptions of various devices in practice for re- 
moving those matters which will either float or 
subside. 

Some 50 pages containing 37 figures and two 
inset sheets, are devoted to a description of Ger- 
man practice in sewage clarification. There are 
apparently no new devices or arrangements of 
importance to be found in these pages, and their 
value consists largely in a convenient arrange- 
ment of the practice at various cities grouped in 
a way to permit of ready comparison of different 
designs, particularly the more recent ones. Brief 
mention is made of a few proprietary arrange- 
ments for removal of fats and for the mixing of 
sludge with a product which facilitates the burn- 
ing of the sludge under boilers. 

Unquestionably American engineers engaged in 
sewage disposal practice can learn much of in- 
terest from European practice as regards pre- 
paratory treatment and with especial reference 
to the use of self-cleansing screens for the re- 
moval of the coarser suspended solids and the 
use of settling basins having bottoms with com- 
paratively steep slopes and used in conjunction 
with devices for the speedy and economical re- 
moval of sludge. From these two viewpoints this 
book should prove of interest to American 
readers, to say nothing of the record which it 
contains of the velocities, dimensions and capaci- 
ties of the more important sedimentation basin 
now in use in Germany. It is interesting to note 
that practically nothing is said about the so- 
called septic treatment. 


A PRIMER OF WOOD PRESERVATION.—By W. F. 
Sherfesee, Forest Assistant. Circular 139, Forest 
Service, United States Department of Agriculture, 
Gifford Pinchot, Forester. Washington, D. C.: Pub. 
Doc. Paper; 5% x 9% ins.; pp. 15. 


This circular explains the causes of decay in 
timber and the means by which such decay may 
be retarded. Reasons expressed in the convinc~ 
ing form of dollars and cents are presented, 
showing that the benefits of wood-preservation 
are not limited to the conservation of a struc- 
tural supply for future generations, but save 
money to the user to-day. 
eof Hering & Fuller, Consulting Engineers, 170 Broad- 
way, New York. ; 


D. Van Nostrand Co.’s 
New Publications 


8vo, Cloth, 473 Pages, 340 Illustrations, 
Price, $5.06 net 


Steam-Electric 
Power Plants 


A Practical Treatise on the Design of Central Light and 
Power Stations and their Economical Con- 
struction and Operation. 

By FRANK KOEFSTER 
Member Verein deutscher Ingenieure, Ass, Mem, 
Am. Inst. E. E 


CONTENTS.—Problems, Efficiency and Cost of 
Plants. Location. General Layout. Coal Storage. 
Condenser Water Supply. Excavation and Founda- 
tions. Steel Work. Architectural Features. soil- 
ers. Mechanical Stokers and Grates. Coal. Com- 
bustion. Draught. Smoke Flues. Chimneys. Boiler 


Feed Water. Feed Water Heater. Superheaters. 
Superheated Steam. High Pressure Piping. Low 
Pressure Piping. Prime Movers. Reciprocating 
Engines. Turbines, Condensers. Pumping Ma- 
chinery. Oiling System Electrical Equipment. 
The Design of 1,500 to 3.000 KW. Light and Power 
Plants. Testing Power Plants. Descriptive Dis- 
cussion of Five Typical American and European 
Light and Power Plants. Principal Dimensions and 


Data of Recently Constructed Light and Power 
Plants. Tables per KW. Capacity. Series of 
Tables. 


THE PRACTICAL DESIGN 
OF IRRIGATION WORKS 


Setting Forth the Principle Governing the Design, 
in a Detailed as well as a General Aspect. 
By B. BLIGH. 
Svo, Cloth, 400 pp., 236 Illustrations. $6.00 net. 


CONTENTS.—Retaining Walls, Dams (Section). 
Weirs (Section). Piers, Arches, Abutments and 
Floors. Hydraulic Formulas. Head Works. Sub- 
merged Division Weirs. Undersluices. Head Regu- 
lators. Canal Falls. Canal Regulation Bridges and 
Escape Heads. Canal Cross-Drainage Works. De- 
sign of Channels. Reservoirs and Tanks. Screw 
Gear and Roller Gates. Appendix. Index. 

Plans of existing or projected works, with a sys- 
tematic analysis of the salient points involved in 
each design, are given critical examination and the 
good and bad features exposed so the reader will be 
enabled to exercise discrimination in what to ac- 
cept and what to reject. Alternative designs, em- 
bodying the suggested improvements, are provided. 
The chapter on Weirs is believed to be the only 
literature on this subject, considered apart from 
Dams. Several Discharge tables never before pub- 
lished, based on a new and original theory, have 
been added. The practical application of the new 
theory of so-termed ‘‘frictional stability’’ of sand 
substratum has never previously been attempted In 
a conclusive manner.—Extract from Preface. 


Svo, Cloth, 301 pp. Illustrated. Price, $5.00 net. 


IRRIGATION 


Its Principles and Practice as a 
Branch of Engineering 


By SIR HANBURY BROWN 
K. C. M. G. 
Member of the Institution of Civil Engineers. (Late 
Royal Engineers.) 


CONTENTS.—Irrigation and Its Effects. Basin 
Irrigation. Perennial Irrigation and Water ‘‘Duty.”’ 
Sources of Supply. Dams and Reservoirs. Means 
of Drawing on the Supply. Methods of Construc- 
tion. Means of Distribution. Masonry Works on 
Irrigation Canals. Methods of Distribution of 
Water. Assessment of Rates, and Administration. 
Flood Banks and River Training. Agricultural 
Operations and Reclamation Works. Navigation. 
Weights and Measures. Formulas and Discharge 
Measurements. Books of Reference. 

List of Photographic Illustrations: Assuan Dam, 
Water-lifting Wheel, Egypt. Water-Lifting Wheel, 
Spain. Dam on the River Genil, Spain. River Spur, 
Spain. The Delta Barrage, Egypt. Delta Barrage, 
West Weir Under Construction. Kosheshah Escape. 
Mex Pumps Under Erection. With sixty-eight dia- 
grams and figures of Basins, River Bottoms, Dams, 
Canals, Sluices, Siphons and Locks. 


23 Murray and 27 Warren Streets 
New York 
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IN PRESS 


The Design of 
Highway Bridges 


and the 


Calculation of Stresses 


in Bridge Trusses 
By MILO S. KETCHUM 


C. E., M. Am. Soc. C. E. 
Dean of College of Engineering and Profes- 
sor of Civil Engineering, University 
of Colorado. 
Author of “Steel Mill Buildings,” and ‘Walls, 
Bins and Grain Elevators,” 


Cloth: 6x 9 inches; 300 figuresin the text, 
50 tables, and S folding plates 


Printed and bound uniform with ** Steel 
‘Mill Buildings’? and ** Walls and Bins” 


TABLE OF CONTENTS 
Part I. Stresses in Truss Bridges 


Chapter I. Types of Truss Bridges. 

Chapter IT. Loads and Weights of Bridges. 

Chapter IIT. Methods for the Calculation 
of Stresses in Framed Structures. 


Chapter IV. Stresses in Beams. 
Chapter V. Stresses in Highway Bridge 


Trusses. 

Chapter VI. Stresses in Railway Bridge 
Trusses. 

Chapter VII Stresses in Portals and 
Lateral Systems. 

Chapter VIII Stresses in Pins, Combined 
and Eccentric Stresses, Stresses in Rollers, 
Deflection of Trusses, Camber, etc. 

Chapter IX. The Solutions of 24 Problems 
in the Calculation of Stresses in Bridge 


Trusses. 


Part Il. The Design of Highway Bridges 


Chapter X. The Design of Short Span 
Steel Bridges. 

Chapter XI. The Design of High Truss 
Steel Bridges. 

Chapter XII. The Design of Plate Girder 
sridges. 

Chapter XIII. The Design of Truss Mem- 
bers. 

Chapter XIV. The Details of Highway 
Bridge Members. 

Chapter XV. The Design of Abutments 
and Piers. 

Chapter XVI. Stresses in Masonry Arches. 
Chapter XVII. Design of Masonry Bridges 
and Culverts. 

Chapter XVIIf. The Design of Timber and 
Combination Bridges. 

Chapter XIX. The Erection of Highway 
Bridges. 

Chapter XX. Estimate and Cost of High 
way Bridges. 


Part Ill. Highway Bridge Details 


Chapter XXI. Estimate of the Weight of 
a 160-foot span Steel Pin Connected High- 
way Bridge. 

Chapter XXII. Caleulation of the Effi- 
ciencies of the members of a 160-foot span 
Steel Pin Connected Highway Bridge. 

Appendix I. General Specifications for 
Steel Highway Bridges. 


The Engineering News Book Dept. 
220 Broadway, New York 


The Electric Furnace. 
Reviewed by FRANCIS A. J. FITZ GERALD.* 


THE ELECTRIC FURNACE.—Its Evolution, Theory and 
Practice. By Alfred Stansfield, D. Sc. Associate of 
the Royal School of Mines, Professor of Metallurgy 
in McGill University, Montreal. Toronto, Can.: The 
Canadian Engineer. New York and London: Hill 
Publishing Co. Cloth; 5% x 9% ins.; pp. 211; 52 
text illustrations, 1 plate and 14 tables. $2. 

Dr. Stansfield’s remark that his book is an en- 
deavor “to present as simply as possible, the 
principles on which the construction and use of 
the electric furnace depend and to give an ac- 
count of its history and development” gives a 
more accurate notion of its scope than does its 
somewhat ambitious title. No one to-day is 
competent to write a book which might fitly bear 
the title of Dr. Stansfield’s work. The rapid 
proliferation of electric furnace design makes a 


study of its evolution a very difficult matter. 


Deductively we may consider certain broad prin- 
ciples as regards its theory, but anything like a 
theoretical consideration based on the inductive 
method is at present impossible. Finally, electric 
furnace practice is so specialized at present that 
no single person is able to inform us as to the 
details of the various apparatus included under 
the general term electric furnace. - Héroult, 
Acheson and Colby might discourse profitably 
on electrode furnaces, those of the carbon re- 
sistor type and the induction furnace, respect- 
ively, but probably none of these inventors, nor 
many others who might be named, could write 
a book on the electric furnace such as a Thomp- 
son on “Dynamo Electric Machinery” or a Flem- 
ing on “Alternate Current Transformers.” 

Books on electric furnace work may be divided 
into two classes: those presenting work done by 
the authors in certain special fields, and those 
consisting of a representation of the work of 
others, originally presented in the form of papers 
read at scientific meetings, or contributed to tech- 
nical journals. Dr. Stansfield’s book belongs to 
the latter class; and he wisely refrains from at- 
tempting to describe all forms of the electric 
furnace, but rather chooses certain designs which 
may be considered typical. The book is brought 
as well up to date as is possible in the case of 
a subject undergoing such rapid development as 
the electric furnace. There is a good index and 
numerous foot-note references to original arti- 
cles. 


THE ARCHITECTS’ AND BUILDERS’ POCKET-BOOK. 
—A Handbook for Architects, Structural Engineers, 
Builders, and Draftsmen. By Frank E. Kidder, 
Ph. D., Author of ‘Building Construction and Super- 
intendence.”’ Fifteenth Edition, revised. New York: 
Jobn Wiley & Sons. London, England: Chapman & 
Hall, Ltd. Leather; 4 « 7 ins.; pp. 1,661; numerous 
illustrations in the text. $5. 


A professional handbook, to keep up with the 
progress of the special line of activity which 
it represents, must be frequently revised and re- 
edited, for although the main portion of the 
matter presented has a perpetual value, many 
details of practice are subject to the growth 
constantly going on in the technical world. That 
‘ot Fitz Gerald & Bennie Laboratories, Jewett Block, 
Falls St., Niagara Falls, N, Y 
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8vo, viii + 317 pages, 11 plates and 130 
figures. Cloth, $3.00. 
JOHN WILEY & SONS 
43 and 45 East 19th St., New York City 


this revising process has been followed admir- 
ably in Kidder’s well-known handbook is evi- 
denced by the publication of this, the fifteenth 
edition, since the first edition of 1884. It is 
probable that most of these editions showed but 
little change, but the last, the fourteenth, pub- 
lished in 1904 and reviewed in Eng. News, Nov. 
17, 1904, p. 460, was quite generally revised by 
Mr. Kidder some time before his death in Oc- 
tober, 1904. The fifteenth edition corrects many 
of the minor errors noticed in the former edi- 
tions and adds two new chapters by Mr. Rudolph 
P. Miller, M. Am. Soc. C. E., recently Chief En- 
gineer of the Department of Buildings of New 
York City, upon ‘Fireproofing of Buildings” and 
“Reinforced Concrete.” The former of these 
two chapters is largely rewritten from the pre- 
vious editions, but the latter is entirely new and 
supplies a much-needed want in the handbook. 

Although Kidder’s handbook has long ago 
passed beyond the limits of its titular ‘Pocket 
Book,” it is a necessity in all engineering and 
architectural offices, particularly in those super- 
vising or designing any building work. 


* 
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REPORT ON FIRE JAN. 10, 1908, IN PARKER BUILD- 
ING.—Southeast Corner 19th St. and Fourth Ave., 
New York City. (By W. C. Robinson, Chief Engineer 
af the Underwriters’ Laboratories (Chicago) of the 
National Board of Fire Underwriters.) New York: 
New York Board of Fire Underwriters (C. F. Shall- 
eross, Chairman Building Code Revision Committee). 
Paper; 54% x 8% ins.; pp. 24; 31 plates. 

In the burning of the 12-story and basement 
Parker Building in New York City last January 
the profession had the first opportunity to note 
the effect of an inside-developed destructive fire 
on the steel-frame, tile-protected, so-called fire- 
proof building. The destruction was so complete 
that, for a time at least, serious doubt was cast 
on the capability of our modern buildings to re- 
sist fire, but this report by the experts of the 
New York Board of Fire Underwriters shows 
that the vulnerability of the Parker Building is 
not indicative of what we may expect from all 
other steel-frame structures, because it was lack 
ing in many of the most necessary fire-protecting 
precautions which are or should be in the best 
type of such buildings. The account of these 
omissions and the recommendations for future 
practice are valuable additions to the literature 
of structural engineering. 


be obtained otherwise. 


20-5 ST. PAUL BUILDING 


THE ENGINEERING DIGEST BOOK CLUB 


has been formed by The Technical Literature Company to supply books and period- 
icals—technical or otherwise—to members on the most advantageous terms, as 
well as impartial and authentic information regarding literature of any kind. This 
Club will effect for its members a considerable saving in money on all purchases, 
which increases in proportion to the extent of the expenditures, and also offers 
advantages in the selection and purchase of books, etc., that could with difficulty 


Any of the books reviewed or listed in Engineering News may be obtained 
promptly and at lowest cost through this Club. 
Detailed information will be sent on request. 


THE TECHNICAL LITERATURE COMPANY 


(Publishers of the Engineering Digest) 


NEW YORK 


Vol. 59. No. 24. 


SUPPLEMENT TO ENGINEERING NEWS. : 


Cost and Methods of Concrete Construction. 


CONCRETE CONSTRUCTION.—Methods and Cost. By 
Halbert P. Gillette, M. Am. Soc. C. E., M. Am. Inst. 
M. E., Managing Editor, Engineering-Contracting, 
and Charles §S. Hill, C. E., Associate Editor, Bngi- 
neering-Contracting. New York and Chicago: The 
Myron C. Clark Publishing Co. Cloth; 6 x 9% ins.; 


pp. 690; 306 illustrations in the text and 37 tables. 
$5, 

It has been emphasized time and again that 
the construction of concrete, the intimate de- 
tails that bring about the successful erection of 
a carefully designed structure, is of far more 
importance than the design. This follows from 
the field-made nature of the material which -nat- 
urally invites a diversity of prescribed condi- 
tions of erection, an almost entire absence of 
that possibility of standardization which marks a 
shop-made material. That correct design in con- 
crete is necessary goes without saying, but the 
very massiveness of the style of construction and 
the uncertainty of the field results destroys nice- 
ties of design and enforces high safety factors. 
This has been a recognized fact among concrete 
workers, whose main efforts are always toward 
impressing upon their superintendents and in- 
spectors the heavy responsibility that rests upon 
the man on the job in seeing that the study of 
the man in the office is not rendered worthless 
by careless construction. Not only does the 
safety of the structure depend largely on the 
erection, but the economic advantage to be de- 
rived from concrete construction is quite often a 
question of method, which is the province of the 
constructor and which at the same time governs 
and is governed by the design. The literature 
of concrete has devoted itself mostly to design, 
that coming primarily in the study of a new 
subject, but the need of a book on construction 
is apparent. The new one noted in the head- 
piece above is the first comprehensive work of 
the kind, and as such, should have a large cir- 
culation. 

In the preface the authors say: 

This book is a treatise on the methods and cost of con- 
crete construction. No attempt has been made to present 
the subject of cement testing which is already covered 
by Mr. W. Purves Taylor's excellent book, nor to discuss 
the physical properties of cements and concretes, as 
they are discussed by Falk and by Sabin, nor to consider 
reinforced-concrete design as do Turneaure and Maurer 
or Buel and Hill, nor to present a general treatise on 
cements, mortars and concrete construction like that of 
Reid or Taylor and Thompson. On the contrary, the 
authors have handled the subject of concrete construc- 
tion solely from the viewpoint of the builder of con- 
erete structures, 

With the above purpose in view the authors 
have collected, from the technical press and so- 
ciety papers and largely from their own per- 
sonal investigation, a vast number of examples 
of concrete work. These are presented in con- 
cise form, with the unimportant details removed; 
there is an attempt to preserve a certain uni- 
formity of treatment so as to permit comparison 
between similar constructions. In addition to 
these specific examples the authors have added, 
in connection with every branch of work, general 
instructions deduced from observation and for- 


Two Books of Special 
Interest to Engineers 


Corporate 
p Accounting 
By H. C. Bentley, C. P. A. A practical book treat- 
ing of the treasurer's duties and liabilities; the cor- 
porate books of account; bank deposits, checks and 
dividends; negotiable instruments; stock and bond 
issues; with numerous forms. The most complete 
and valuable work of the kind. 500 pp. 1908. Buck- 
ram, prepaid, $4.00. 


Financing 


A practical book by Francis Cooper, telling how 
money is secured for enterprises. Capitalization, 
prospectus writing, methods of presenting, etc., dis- 
cussed fully. The only successful work on promo- 
tion. Has been sold in every part of the world. 
Endorsed by best business men. 2d Ed. 540 pp. 
Buckram, prepaid, $4.00. 
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mulas for quantity and cost estimates. Probably 
the scope of the work is best illustrated by a 
statement of the chapter headings, nearly all of 
Which are prefaced with the words ‘Methods 
and cost of.’ The chapter headings are as fol 
lows: Selecting and Preparing Materials for 
Concrete, Theory and Practice of Proportioning 
Concrete, Making and Placing Concrete by Hand 
and by Machine, Depositing Concrete Under 
Water, Making and Using Rubble and Asphaltic 
Concrete, Laying Concrete in Freezing Weather, 
Finishing Concrete Surfaces, Form Construction, 
Concrete Pile and Pier Construction, Heavy Con- 
crete Work in Fortifications, Locks, Dams, 
Breakwaters and Piers, Constructing sridge 
Piers and Abutments, Constructing Retaining 
Walls, Constructing Concrete Foundations for 
Pavement, Lining Tunnels and Subways, Con- 
structing Arch and Girder Bridges, Culvert Con- 
struction, Reinforced-Concrete Building Con- 
struction, Aqueduct and Sewer Construction, 
Constructing Reservoirs and Tanks, Construct- 
ing Ornamental Work and Waterproofing Con- 
crete Structures. 

As would be expected from at least one of the 
authors a large portion of every page is given 
up to cost data. In fact, the amount is appalling 
and at first inspection the reader is quite liable 
to doubt its utility. This doubt is the natural 
consequence of a continuous reading in which 
the object is to gage the value of the book and 
not to find information on any one particular 
branch of the concrete question. The necessity 
of prolonged pages of cost data, in the prepara- 
tion of which the reader has had no hand and 
concerning the foundation of which he has no 
knowledge, is a constantly debated subject. Un- 
doubtedly too much is made of such data by 
many, but nevertheless there is a certain value, 
for purposes of estimate and comparison, in well 
collated cost figures which warrant their publi- 
cation, and those presented by Messrs. Gillette 
and Hill will be found to be worthy of reference 
many ~times over. 

On the whole the book is a welcome addition 
to concrete literature. It is frankly a compila- 
tion and suffers from some of the ordinary faults 
of a compilation, but the work of compiling has 
been done with so much more care than is usual 
in such books and so much original matter has 
been added that the statistical nature, often the 
bane of collated material, is largely lost. We 
believe every concrete designer and constructor 
should have a copy. 


Machine Design. 
Reviewed by AMASA TROWBRIDGE,* M. Am. Soc. M. E. 


MACHINE DESIGN, CONSTRUCTION AND DRAWING. 
—A Text-Book for the Use of Young Engineers. By 
Henry J. Spooner, M. Inst. M. E., Assoc. M. Inst. 
Cc. E., Director and Professor of Mechanical and 
Civil Engineering in the Polytechnic School of En- 
gineering, Regent St., London, Author of ‘‘The Ele- 
ments of Geometrical Drawing,’’ etc. London, New 
York and Bombay: Longmans, Green & Co., Cloth; 
544 x 8% ins.; pp. 691; 5 plates; 1,433 text illustra- 
tions and 86 tables. $3.50. 

This a book of detail. It consists of 32 chap- 
ters treating of practically all the various me- 
chanical details met with in ordinary design. In 
the first chapter one reads the most complete 
directions for sharpening a drawing pencil, even 
to the rubbing of the point on a file. Such ex- 
treme detail is not continued throughout the 
book, however, for the most of it is devoted to 
matters that are important features in design. 
The first five chapters are descriptive of draft- 
ing-room practice. This is English practice and 
not at all what is found in modern American 
offices. The use of tracings and blue-prints is 
not mentioned, while there is much said about 
rubbing up india ink, colors, ete. The mixed-up 
arrangement of views on a drawing commonly 
practiced in England, and by architects in this 
country, is also set forth. 

The remaining chapters are almost all devoted 
to machine elements. These are described and, 
where possible, rules for proportioning them are 
given. This part of the book is remarkably com- 
plete, the various subjects being generally 
treated analytically beside having ntmmerous 
illustrations to guide the student. Standards 
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“Field 


By 
FRANK B. GILBRETH. 


This book was written by one of the largest 
general contractors in the world, and con- 
tains nearly 200 pages of rules and instruc- 
tions for the guidance of his foremen and 
superintendents. It is the outgrowth of over 
20 years of experience in the contracting 
business and embodies scores of suggestions 
for economizing and for increasing the out- 
put of the men on the job. Mr. Gilbreth ts 
the contractor who made the ‘‘Cost-plus-a- 
fixed-sum-contract” famous; in doing so, he 
has likewise made famous Gilbreth’s ‘Field 
System,” only a few excerpts from which 
have heretofore appeared in print. 


In making public his ‘Field System,’’ Mr. Gilbreth 
is performing a service to the public that is compar- 
able with the action of a physician in disclosing 
the secret of his success in curing a disease. The 
disease that Gilbreth’s ‘‘Field System”’ aims to cure 
is the hit or miss method of doing contract work, 
System supplants slovenliness, and makes sloth an 
absolute impossibility. 


200 pages, with illustrations; bound in 


flexible leather, gilt edges; price $3 net, 
postpaid. 


Circular telling all about ‘‘Field System,’’ or 
sample pages, circulars or catalogs covering any 
class of books for engineers, architects, contractors 
or railway men, will be mailed free upon receipt of 
a postal card stating where you saw this adver- 
tisement, 


The Myron C. Clark 
Publishing Co. 


357 Dearborn Street 
CHICACO 


which have been adopted for various materials 
are given, wherever practicable. Many of the 
standards given are British and are of use in 
this country principally for comparison, or for 
designing machinery for export. 

The author uses three methods for impressing 
on the mind of the student the various facts 
brought out in a chapter. He gives first some 
analytical problems to be solved, second some 
exercises to be correctly drawn to seale, and last, 
some exercises to be sketched free-hand. This 
last is a commendable innovation as most young 
engineers get far too little practice in propor 
tional sketching. 

In One respect the book is much better than 


STOP FIGHTING FIGURES 
by mental gymnastics when you can get a book 
called ‘‘Products or Dividends,’’ for $3, that 
multiplies and divides better than any means 
or machine. Particulars free. Address G. A. 
CHRISTENSEN, Civil Engineer, 235 Guerrero 
Street, San Francisco, California. 
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any other on the subject, namely, it is more 
nearly up to date. In the chapter on stuffing 
boxes, ete., we find information about metallic 
packing and packing for superheated steam. The 
chapter on cranks and shafts treats of these as 
applied to the gas engine. Clutches for motor- 
cars are found in the chapter on couplings and 
an entire chapter is devoted to roller and ball 
bearings. The author is evidently convinced 
that ‘this treatment of ball-bearings is not ex- 
haustive, for he gives a good list of references 
to articles on this subject. He might well have 
added a reference to the articles in the recent 
proceedings of the American Society of Mechan- 
ical Engineers. 


The definition of diametral pitch found in the 


chapter on toothed gearing is very bad. The 
author says “the diametral pitch equals the 
number of teeth divided by the diameters of the 
piteh circle;” instead of giving the correct defini 
tion, i. e., diametral pitch is the ratio of the 


number of teeth in a gear to the number of 
inches in the pitch diameter He seems to ree 
ommend the use of the French “module” in pref 
erence to diametral pitch, thus giving the reader 
the impression that there is some essential dif- 
ference, Which is not the case. Also in a foot- 


note on page 2ZOQ, he says “it is the practice of 


some engineers to make one of a pair of equal 


wheels with an additional tooth called a hunting 
og.’ As the book is intended for the use of 
students, this is a somewhat puzzling statement. 

There is, under the heading of textile rope 
gearing, concise information on the comparative 
cost of power transmission. A good example of 
electric driving is compared with a rope drive 
for the same plant, very great advantage being 
shown for the rope drive, both in first cost and 
in upkeep. Other kinds of belting such as 
leather, webbing, hair, rubber and wire are also 
explained, the subject of power transmission 
thus getting quite full treatment. 

A short chapter on ‘handles fully covers the 
subject. Another short chapter on machine 
frames just gives a few hints on its subject 
leaving much to be determined by observation 
and experience. 

The longest chapter in the book is devoted to 
the materials used in machine construction. It 
treats very fully, for such a book, of the com- 
position and properties of the various materials. 
This part of the book is particularly up-to-date, 
giving an account of the recent steel and other 
alloys that have contributed so largely to make 
possible the automobile and other light but high- 
powered machines. Even the various woods that 
are used in connection with machine building 
are described, which makes the chapter a very 
thorough one. 

The final chapter contains a _ collection of 
tables, rules and data not belonging strictly to 
any of the preceding chapters, but which are 
needed to make the book useful as a handbook 
of design. It includes complete designs for a 
pump and a 20-HP. marine gasoline engine with 
full details of the latter. The accompanying text 
gives the important features but not full specifi- 
cations. A good example of an engine specifica-— 
tion would have been a desirable addition. 

There is little doubt that this book will be wel- 
comed by many instructors of machine-design, 
for it furnishes an excellent book of reference 
for this subject. It is unique in its being so 
complete in so small a volume giving as it does 


a few examples of complete machines and a 
thorough line of details. It will surely be found 
of greater value in modern designing than Reau- 


leux’s “Constructor,” after which it is apparently 
modeled. 
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des Eisenbetons.’’) Berlin, Germany: Wilhelm Ernst 
& Sohn. Paper; 7% x_10% ins.; pp. 57; 7 plates and 
838 text illustrations. 5 marks; American price, $2. 

WINNING FOREIGN MARKETS.—Containing Sugges- 
tions dor the Extension of Trade by American Manu- 
facturers and Exporters. Department of Commerce 
and Labor, Bureau of Manufactures, John M. Carson, 
Chief. Washington, D. C.: Pub. Doc. Paper; 5% x 
9 ins.; pp. 256. 25 cts. 

ZUR THEORIE DER FRANCIS-TURBINEN.—With Tests 
on a 300-HP. Turbine. By Fritz Oesterlen. Berlin, 
Jermany: Julius Springer. Paper; 6% x 9% ins.; 
pp. 106; 19 plates and 31 text illustrations. 7 marks; 
American price, $2.80. 
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PONTS METALLIQUES.—Methods of Calculation. By 
G Pigeaud, Engineer of Bridges and Parks. Part 
of “Encyclopédie Scientifique,’’ Published under the 
Direction of Dr. Toulouse. Paris, Franee: Octav 
Doin. Cloth; 4% x 7% ins.; pp. 422; 75 illustra- 


tions, mostly in the text. 5 francs; American price, 
1.50. 


In accordance with the very general European 
tendency in technical books, this small work on 
the methods of calculation of metallic bridges is 
entirely a mathematical treatment, in most cases 
vf the most advanced sort. It will be of small 
value to the ordinary American constructing and 
designing engineer, but may be available for 
those of textbook writers and professors who can 
thresh the grain of practical innovations in cal- 
culations from the chaff of formulas and equa- 
tions. 


TESTS OF CONCRETE AND REINFORCED-CON- 
CRETE COLUMNS.—Series of 1907. By Arthur N. 
Talbot. Bulletin No. 20, University of Illinois En- 
gineering Experiment Station. Urbana, Ill.: The 
University. Paper; 6 x 9 ins.; pp. 59; 25 illustra- 
tions, mostly in the text. 


This latest of the studies of the University of 
Illinois upon the properties of concrete takes up 
more fully than ever before the behavior of rein 
forced-concrete hooped columns. The material 
is largely the same that Prof. Talbot presented 
before the 1907 meeting of the American Society 
for Testing Materials, though in larger and more 
complete form. An account of the tests is given, 
together with general deductions regarding 
hooped-columns and methods for their design. 
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